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ABSTRACT 

Gillnet t e s t  fishing was conducted within Bristol Bay offshore waters during 
12 June t o  5 July 1984, to  estimate sockeye (Oncorhynchus nerka) and chum 
(0. keta) salmon run timing and total  abundance several days before these 
species actual ly  reached commercial fishing d i s t r i c t s .  G i  11 net t e s t  fishing 
was conducted within Nushagak and Egegik Distr ic ts  during 29 June to  8 July 
1984, to  determine movement patterns and index sockeye salmon abundance for  
stocks returning to  systems within these Distr ic ts .  Gi 1 lnet  t e s t  fishing 
was conducted wi thi n the Kvichak, Egegi k ,  Ugashi k ,  and Igushi k Rivers during 
18 June to  17 July 1984, to  estjmate sockeye salmon spawning escapement from 
the commercial fishery several days before actual counts were available from 
tower s i t e s  further upriver in clear water. Subsistence catches were moni- 
tored within the Nushagak River a t  Lewis Point to estimate chinook salmon 
(0. t shawytscha)  spawning escapement from the comercia1 fishery several days 
before counts were available from sonar s i t e s  located further upriver a t  Port- 
age Creek. Such information i s  used by managers i n  determining when to open 
and close commercial fishing periods so that spawning escapement goals can be 
met and surplus salmon can be harvested. Various methods of obtaining abun- 
dance estimates from t e s t  fishing catch data were examined and evaluated to  
determine which ones produced the most accurate resu l t s .  

K E Y  WORDS: sockeye sa1mon, Oncorhynchus nerka, chum salmon, Oncorhynchus 
keta,  chinook salmon, Oncorhynchus t s h a w y t s c h a ,  Bristol Bay, 
t e s t  f ishing, migratory patterns, r u n  abundance estimation. 



FOREWORD 

The common goal of Bri st01 Bay Pacific salmon (Oncorhynchus sp .) t e s t  f ish- 
ing projects i s  to provide fishery managers with estimates of salmon enter- 
i ng ( to ta l  r u n )  and leaving (escapement) commercial fishing areas before 
actual catch or escapement s t a t i s t i c s  became available. Every major r iver  
and lake system within Bristol B a y  i s  managed t o  achieve a specific salmon 
spawning escapement goal ( i  .e . ,  the optimum number and distribution of salmon 
which resul ts  in highest salmon production), while maximizing the commercial 
harvest of salmon in excess of these goals. 

The Port Moller offshore t e s t  fishing project was develsped to  provide e s t i -  
mates of total  salmon abundance several days before salmon reach commercial 
fishing d i s t r i c t s ,  located in turbid estuaries.  Distr ic t  t e s t  fishing pro- 
jects  were developed to  assess salmon abundance, distribution,and movement 
patterns within fishing d i s t r i c t s  during fishery closures. Escapement t e s t  
fishing projects ( i  .e . ,  within the Kvichak, Egegi k ,  Ugashi k ,  Igushi k, and 
Nushagak Rivers) were developed to provide estimates of salmon escaping the 
f isheries  t o  spawn i n  systems where visual or sonar counts cannot be made 
unti l several days a f t e r  salmon pass through fishing d i s t r i c t s .  Visual counts 
are made from counting towers placed on r iver  banks in clear water areas of 
rivers and from a i r c ra f t .  Sonar counts are  made from side scanning units 
placed on both sides of the rivers in areas where salmon will not mill u p  
and downriver past the s i t e .  In general, the basis for cal culating estimates 
sf salmon abundance from t e s t  fishing projects i s  catch per unit of e f for t  
expressed as: 

Index Points = 6,000 [C/(F)(T)], 

where C = number of salmon caught, F = fathoms of g i l lne t  fished, T = minutes 
of fishing time, and 6,000 = a c ~ n s t a n t  (60 minutes x 100 fathoms) used h~ 
convert the index into catch per 900 fathom hours. Test fishing indices are 
converted to  estimates of actual salmon abundance using historical data on 
total  inshore return or escapement per index point. Return or escapement per 
index point can often be estimated more accurately when factors such as mean 
salmon size (length or weight) and lag time ( the number of days required by 
salmon to travel from a specific t e s t  fishing s i t e  to  the area in which abun- 
dance estimates are  requi red) are taken into account. More detailed discussions 
of analytical methods are  included within the individual papers presented in 
th is  report, the sixth in a ser ies  of Technical Data Reports concerning Bristol 
Bay t e s t  fishing projects. 



1984 PORT MOLLER OFFSHORE TEST FISHING 

Henry J. Yuen and Stephen M. F r i e d  
Alaska Department o f  F i s h  and Game 

D i v i s i o n  o f  Commercial F i s h e r i e s  
Anchorage, A1 as ka 

INTRODUCTION 

Sockeye salmon (Oncorhynchus nerka) r e t u r n i n g  - to  B r i  s t01 Bay spawning grounds 
from P a c i f i c  Ocean feed ing  areas m i g r a t e  northward through Alaska Peninsula 
and A l e u t i a n  I s l a n d  passes and then northeastward through an area ex tend ing  
about 74 t o  11 1  km o f f  t h e  coas t  o f  t h e  Alaska Peninsula (French and Bakkal a  
1974). Since 1967 ma tu r i ng  sockeye salmon have been sampled by t h e  Alaska 
Department o f  F i s h  and Game (ADF&G) a long a  t r a n s e c t  perpend icu la r  t o  t h e  
main m i g r a t i o n  r o u t e  i n  t he  v i c i n i t y  o f  P o r t  M o l l e r  (Randal 1  1977, Meacham 
1979, Huttunen 1980 and 1982, Eggers 1984, F r i e d  i n  p ress) ,  (F i gu re  1  ) .  O f f -  
shore t e s t  f i s h i n g  a t  P o r t  Moler  was designed: 1  ) t o  es t ima te  cumulat ive 
d a i l y  abundance of sockeye and chum (0. keta)  salmon e n t e r i n g  B r i s t o l  Bay, 
2 )  t o  f o r e c a s t  sockeye salmon t o t a l  r u n  s i ze ,  and 3 )  t o  o b t a i n  sockeye salmon 
age composi t ion data.  

METHODS 

Tes t  f i s h i n g  was conducted a t  11 s t a t i o n s ,  spaced a t  about 8  km ( 5  m i )  i n t e r -  
va l s ,  a long a  t r a n s e c t  extending f rom P o r t  M o l l e r  towards Cape Newenham ( F i g u r e  
1, Appendix Table 1  ) .  S t a t i o n  one was about  45 km (28 mi ) o f f s h o r e  o f  P o r t  
Mo l l e r ,  on the  36.4 m (20 fm) contour,  w h i l e  s t a t i o n  11 was about 130 km (78 
mi ) o f f sho re .  T y p i c a l l y ,  odd-numbered s t a t i o n s  were f i s h e d  t he  same day on an 
ou tgo ing  t r i p ,  and even-numbered s t a t i o n s  were f i s h e d  t he  nex t  day on an incom- 
i n g  t r i p .  S ta t i ons  were l oca ted  us ing  Loran C coord inates.  

F i sh ing  was done w i t h  a  g i l l  n e t  363.6 m  (200 frn) long,  60 meshes deep, w i t h  
13.7 cm (5-3/8 i n )  s t r e t ched  mesh and made f rom t w i s t  cable l a y  ny lon  dyed 
green. The boa t  char te red  f o r  t e s t  f i s h i n g  du r i ng  1984 was t h e  22 m  (73 f t )  
F/V GULF MAIDEN. A  h y d r a u l i c  r e e l  was used t o  s e t  and r e t r i e v e  t h e  net ,  which 
was s e t  p a r a l l e l  t o  t h e  t r a n s e c t  ( i . e . ,  perpend icu la r  t o  the  m i g r a t i o n  r o u t e  
of salmon i n t o  B r i s t o l  Bay). F i sh ing  t ime  was approx imate ly  one hour f o r  each 
s t a t i o n .  Because the  n e t  was p icked  as i t  was r e t r i e v e d ,  s t a t i o n s  w i t h  l a r g e  
catches, r e q u i r i n g  more t ime  t o  p i c k  t he  net ,  had l onge r  f i s h i n g  t imes.  

Catches were s tandard ized as sockeye o r  chum salmon caught p e r  181.8 m (100 
fm) o f  n e t  f i s h e d  per  hour, h e r e a f t e r  r e f e r r e d  t o  as index p o i n t s .  Index 
p o i n t s  f rom s t a t i o n s  n o t  f i s h e d  due t o  inc lement  weather o r  mechanical break- 
downs were est imated by l i n e a r  i n t e r p o l a t i o n .  



Figure 1 .  Transect fished during the Port Moller sockeye and chum salmon 
~ f f s h o r e  g i l l  net t e s t  f ishery, 1984. 



A1 1  sockeye salmon caught were measured fo r  1 ength (mid-eye t o  fork of t a j  1  , 
mm) and weight (kg) ,  i d e n t i f i e d  according t o  sex, and aged us ing  scale samples 
(Appendix Table 1 ) .  Mean lengths and weights from each s t a t i o n  were weighted 
by s t a t i o n  index po i  n t s  t o  cal  c u l a t e  da i  l y  means. C l  imato log i  ca l  data, 
i nc1 uding water  surface temperatures (Appendix Table 2 ) ,  wind speed and 
d i r e c t i o n  (Appendix Table 3 ) ,  t i d e  stage, and cloud cover were recorded dur- 
i n g  each set .  

sockeye Salmon Cumulative D a i l y  Abundance 

Three d i f f e r e n t  methods were used t o  p r e d i c t  sockeye salmon passage across 
the  P o r t  M o l l e r  t ransec t  dur ing  the  f i e l d  season. A l l  methods requ i red  an 
i n i t i a l  est imate of inshore re tu rns  per  t e s t  f i s h  p o i n t  (RPI). Cumulative 
d a i l y  abundance was ca l cu la ted  by mu1 t i p l y i n g  cumulat ive index po in t s  by 
est imated R P I .  

The f i r s t  method was based upon the h i s t o r i c  r e l a t i o n s h i p  between the mean 
length  ( L )  of sockeye salmon caught du r ing  t e s t  f i s h i n g  and RPI (Appendix 
Table 3 ) :  

R P I  = 5.4171 x  10 54 ,--19.48 

The second and t h i r d  methods were based upon es t ima t ing  the  number o f  days 
i t  took sockeye salmon t o  t r a v e l  from the  Por t  M o l l e r  t e s t  f i s h i n g  s i t e  t o  
B r i s t o l  Bay inshore waters, hereaf ter  re fe r red  t o  as l a g  time. For t he  second 
method, a  range of R P I  values were ca lcu la ted  by d i v i d i n g  the most r e c e n t l y  
observed cumulat ive da i  l y  abundance ( i  .e., catch p lus  spawning escapement) by 
e a r l i e r  cumulat ive t e s t  f i s h  index po in t s  obtained. 

t - d  c ci 
i = 1  

where: R = inshore  r e t u r n  o r  d a i l y  abundance 
C = Por t  Mol l e r  index po in t s  
t = most recent  inshore r e t u r n  data 
d  = l a g  t ime 

For the  t h i r d  method, R P I  values were ca lcu la ted  by a l e a s t  squares formula 
mod i f ied  from Mundy and Mathisen (1981): 



RPI = i=1 9 

In both methods different lag times produced different  RPI values. The lag 
time and corresponding RPI value that  produced the smallest difference between 
observed and forecasted cumulative daily abundance was used to  forecast the 
cumulative inshore run for  day t+d .  Lag times and RPI values that  were not 
w i t h i n  the past range of values were rejected. For the l eas t  squares method, 
lag times and RPI values tha t  incorrectly estimated the most recent inshore 
run s ize value were also rejected. 

Sockeve Salmon Total Run Size Estimate 

Three methods were used fo r  predicting sockeye salmon total  r u n  s ize  during 
the season. The f i r s t  method was based upon the his tor ic  relationship between 
total  run s ize ( N )  and mean length ( L )  (Appendix Table 4 ) :  

The second method was based upon the relationship between N and mean weight 
( W )  (Appendix Table 4 ) :  

6 -7.28 5.1. N = 7.8641 x 10 W 

The third method was based upon the h is tor ic  relationship among the mean 
length (LI)  of sockeye salmon from the inshore run (catch plus escapement), 
marine climate during ocean residence and total  run s ize (Appendix Table 4 )  
(Huttunen 1979) : 

where: T = the sum of mean June Cold Bay a i r  temperatures 
from 2 years immediately proceeding the return. 

Since L has usually been greater than L I ,  the following equation was used 
to estimate the 1 a t t e r  (Eggers 1984) : 

Chum Salmon Dail v Cumulative Dail v Abundance 

Chum salmon passage across the Port Moller transect was estimated using the 
his tor ic  mean RPI value of 13,727 chum salmon per index point. 



RESULTS 

Sockeve Salmon Cumul a t i v e  Dai 1  v  Abundance 

A t o t a l  o f  1,085 sockeye salmon were caught du r i ng  P o r t  M o l l e r  t e s t  f i s h i n g .  
These catches generated a  t o t a l  of 613.91 index po in t s ,  i n c l u d i n g  i n t e r p o l a t e d  
values f o r  missed f i s h i n g  t ime (Table 1, Appendix Table 5 ) .  Ove ra l l  mean 
l e n g t h  and we igh t  of sockeye salmon captured were 547 mm (21.5 i n )  and 2.6 
kg (5.8 I b ) ,  r e s p e c t i v e l y .  

U n t i l  24 June, est imates o f  sockeye salmon d a i l y  passage were made us ing  t h e  
r e l a t i o n s h i p  between mean 1  ength and RPI (equa t ion  1.1 ) . Running mean l e n g t h  
v a r i e d  w i t h i n  an 8  mm range d u r i n g  the  f i r s t  f o u r  days o f  sampl ing (545 mm t o  
552 m) and w i t h i n  a  3 mm range d u r i n g  t h e  remainder o f  t h e  season (547 mm t o  
549 mm) (Table 1  ) .  R P I  va lues c a l c u l a t e d  f rom t h e  observed range o f  runn ing  
mean l e n g t h  (552 mm t o  545 mm) ranged from 22,740 t o  24,483. P r e d i c t i o n s  of 
cumula t i ve  sockeye salmon abundance based upon runn ing  mean 1  ength made dur-  
i n g  t h e  season as w e l l  as a f t e r  t h e  season were a l l  l e s s  than ac tua l  abundance. 
Post-season p r e d i c t i o n s  o f  sockeye salmon abundance based on t h e  f i n a l  runn ing  
mean l e n g t h  f o r  t h e  season, 547 mm, p r e d i c t e d  cumulat ive abundance t o  be about 
14.9 m i l l i o n  on t h e  l a s t  day o f  t e s t  f i s h i n g ,  5  J u l y  (Table 1  ) .  However, 
ac tua l  t o t a l  i nsho re  r e t u r n  on t h i s  date,  based on ca tch  and escapement e s t i -  
mates, had a l r eady  exceeded t h i s  p r e d i c t i o n  and was est imated t o  be about  18.7 
m i  11 i o n  (Appendix Tab1 e  6 ) .  

Beginning 24 June, a l l  cumulat ive d a i l y  abundance est imates were based on l a g  
t ime  methods. Lag t imes rang ing  between 8  t o  10 days and between 5  and 11 
days were used i n  equat ions 2.1 and 3.1, r e s p e c t i v e l y .  These l a g  t imes, 
a l though g e n e r a l l y  g r e a t e r  than t h e  h i s t o r i c a l  mean l a g  t ime  o f  about 7  days, 
g r e a t l y  underest imated ac tua l  cumulat ive d a i l y  abundance (Table 2, Appendix 
Table 6 ) .  A t  the  end of t he  season, 5  J u l y ,  est imates based on l a g  t ime  o f  
9  (equa t ion  2.1 ) and 11 (equa t ion  3.1 ) days were 20% and 30% lower ,  respec t -  
i v e l y ,  than ac tua l  i nsho re  re tu rns .  

The beginn ing o f  t he  sockeye salmon r u n  p a s t  the  P o r t  M o l l e r  t r a n s e c t  was 
de f i ned  as t h e  l a t e s t  da te  on which cumulat ive index  p o i n t s  remained l e s s  
than 1% o f  t o t a l  number o f  index p o i n t s  ob ta ined  f o r  t he  season. The end 
o f  t h e  r u n  was de f i ned  as t he  da te  on which cumulat ive index p o i n t s  exceeded 
99% o f  t h e  t o t a l  obta ined f o r  t he  season. Given these d e f i n i t i o n s  the  dura- 
t i o n  s f  the  r u n  p a s t  P o r t  M o l l e r  was 22 days; i t  began on 12 June and ended 
on 3  J u l y .  About ha l f  o f  t he  t o t a l  number o f  index p o i n t s  were ob ta ined  by 
24 June (F igures  2  and 3 ) .  Because 26 o r  27 June have been t h e  most common 
dates when 50% o f  t he  r u n  had passed P o r t  Mo l l e r ,  t i m i n g  o f  t he  1984 r u n  was 
considered t o  have been e a r l y .  

Using s i m i l a r  d e f i n i t i o n s  f o r  t h e  beg inn ing  and ending o f  t h e  sockeye salmon 
run  ( ca t ch  p l u s  escapement) i n t o  B r i s t o l  Bay inshore  waters,  t h e  d u r a t i o n  o f  
the  inshore  r u n  was 28 days; i t  began on 21 June ( t o t a l  cumulat ive r e t u r n  o f  
about 400,000 sockeye salmon) and ended on 18 J u l y  ( t o t a l  cumulat ive r e t u r n  
o f  over  41 m i l l  i o n  sockeye salmon). About h a l f  o f  t he  t o t a l  i nshore  run  was 
accounted f o r  by 6 J u l y  (F igures  2  and 3 ) .  Because 4  o r  5 J u l y  have been t h e  



Table 1 .  Daily summary of sockeye salmon ca tch ,  index, mean s i z e ,  and e s t i -  
mated passage across  the  Port  Moller offshore t e s t  f i sh ing  t r an -  
s e c t ,  Br is to l  Bay, 1984. Passage es t imates  based upon re tu rn  per 
index poin t  of 24,320, ca l cu la t ed  from a  running mean length 547 
m (equation 1 . I  in  t e x t ) .  

-_.------------------------------------------------------------------------------ 

RUNNING MEAN ESTIMATED PASSPGE 
- I d - - - - - - - - -  .............................. 

DATE SETS CRI'SH INDM WEIGKT(KG) LEXXR(MM) W L Y  CUMULATIVE 

* Inel udes in t e rpo la t ed  values f o r  missed s t a t i o n s .  



Table 2. D a i l y  est imates o f  sockeye salmon cumulat ive passage across t he  P o r t  M o l l e r  t r ansec t ,  B r i s t o l  
Bay, 1984, based upon l a g  t ime ana l ys i s .  Est imates made du r i ng  t he  season were compared w i t h  
those made a f t e r  t h e  season t o  examine t h e  performance o f  t h i s  a n a l y s i s  method. 

Date --- 
* 6/20 

6/21 
* 6/22 
**6/23 

1 6/24 
V 
I 6/25 

6/26 
6/27 
6/2 8 
6/2 9 

* 6/30 
7/ 1 
7/ 2 
7/ 3 

* 7/ 4 
7/ 5 

Sockeye salmon cumulative abundance estimates ....................................................................................... 
Within-Season Post-Season Within-Season Post- Season 

(Equation 2.1) ...................... (Equation 3 -1) --------------- ------ 
-------------- Date -------------- Ihte 
Lag Passage plus Passage Percent Lag Passage plus Passage Percent 

(days) (numbers) lag  (numbers) Error1 (days) (numbers) lag  (numbers) Error1 
,------------------------------------------------------------------------------------------- 

8 5,294,422 6/28 4,869,784 9 6 1,745,827 6/26 2,244,574 -22 
8 3,430,780 6/29 6,862,853 -50 6 3t080t883 6/27 3,562,654 -14 
8 4,446,326 6/30 8,305,885 -46 6 3t586,726 6/28 4,869,784 -26 

-- no forecast  made - -- no forecast  made -- 
8 5,284,210 7/ 2 12,727,228 -58 5 2,031,363 6/29 6,862,853 -70 
9 12,653,758 7 / 4  16~480,806 -23 5 2,625,189 6/30 8,305,885 -68 

10 19,646,916 7/ 6 21,311,106 - 8 5 3,918,610 7/ 1 9,794,921 -60 
10 13,693,264 7/ 7 23,669,694 -42 5 5,689,409 7/ 2 12,727,228 -55 
10 17,018,180 7/ 8 26,145,144 -35 8 10,785,056 7/ 6 21,311,694 -49 
10 21,810,124 7/ 9 28,538,538 -24 8 13,126,178 7/ 7 23,669,694 -45 

9 23,501,688 7 / 9  28,538,538 -18 10 1915501890 7/10 3018701476 -37 
9 23,636,694 7/10 30,870,476 -23 10 211704,930 7/11 32,424,114 -33 
9 28,586,072 7 / l l  32,424,114 -12 8 22,057,570 7/10 30,870,476 -29 
8 26,549,008 7/11 32,424,114 -18 9 24,703,366 7/12 34,461,234 -28 
9 32,127,768 . 7/13 36,331,040 -12. 10 28,879,322 7/14 37,556,440 -16 
9 26,168,220 7/14 37,556,440 -30 11 31,209,504 7/16 39,219,870 -20 

* Within-season es t ima te  i nc l udes  i n t e r p o l a t e d  va lues f o r  missed s t a t i o n s .  

** No f o r e c a s t  on 6/23 due t o  t e s t  f i s h i n g  boat  n o t  f i s h i n g  t h a t  day. 
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Figure 2 .  Daily t e s t  f i s h  indices (Y) and inshore r u n  ( I )  between 11 June 
(Day = 0) and 17 July (Day = 379, 
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F igu re  3. Cumulat ive t e s t  f i s h  i n d i c e s  ( T )  and inshore  run  ( I )  between 17 
June (Day = 0)  and 77 J u l y  (Day = 37).  



most common dates when 50% of the inshore run has been obtained, timing of 
the 1984 inshore run was considered to have been la te .  Lag time between the 
50% date for Port Moller index points (24 June) and the 50% date for  the 
Bristol Bay inshore run (6 July) was 1 2  days; longer than lag time estimates 
used during the season. 

Sockeye Salmon Total R u n  Size 

A1 1 three methods used (equations 4.1 ,  5.1, and 6.1 ) underestimated total  
sockeye salmon run s ize throughout the season (Table 3 ) .  Estimates closest  
t o  actual total  run s ize  were based upon the relationship between mean 
length and total  run sine (equation 4.1). 

The actual 1984 Bristol Bay inshore run was comprised of a greater number of 
two-ocean sockeye salmon than was expected from pre-season forecast estimates 
(Table 4 )  (Eggers e t  a1 . 1983). However, age composi tion of Port Moll e r  
samples, even when adjusted for  1 ower catchabi 1 i ty  of two-ocean sockeye 
salmon, was more similar to that  of the pre-season forecast than the actual 
inshore run (Table 4 and Appendix Table 7 ) .  This information did not suggest 
that  pre-season forecast expectations were inaccurate. 

Chum Salmon Cumulative Dai 1 v Abundance 

A total  of 198 chum salmon were caught during Port Moller t e s t  fishing. 
These catches generated a total  of 11 1.  75 index points, incl udi ng i nterpol- 
ated values for  missed fishing time (Appendix Table 8 ) .  

A total  of about 9,5 million chum salmon were estimated to have passed the 
Port Mol l e r  transect during the season (Table 5) .  Actual total  run s ize was 
1.8 million, about 20% greater than Port Moller t e s t  fishing catches pre- 
d i  cted. 



Table 3 .  Daily forecas ts  of t o t a l  sockeye salmon returns t o  Bristol Bay i n  
1984 based upon mean s i z e  of sockeye salmon i n  Port Moller t e s t  
f i sh ing  catches. Actual t o t a l  inshore re turn  was estimated t o  be 
about 41.0 m i  11 ion sockeye salmon. 

- --- -------- 
Tstal Run Size Estimates (millions of sockeye) 

----------- 

Length-Temperatur e 
Length Model Weight Model mdel 

w= (Equation 4.1) (Equation 5.1) (Equation 6.1) 



Table 4. Comparisons o f  age c l a s s  composi t ion es t imates  of t h e  t o t a l  B r i s t o l  
Bay sockeye salmon r u n  made before, du r ing ,  and a f t e r  t he  1984 sea- 
son. 

-__O-D-P---O------__P--O---P---------------------------------------------------- 

Wgle Class Compssition ($1 

Preseason Port MoPPer Within Season Inshore 
w e  Class Forecast Catch Forecast2 TobP Run 

5 33.5 40.5 - 54.5 
3 - --- ---- 

Total two-ocean 60 -0 49.8 56.2 69.6 

I Based upon pub1 i shed  pre-season f o r e c a s t  (Eggers e t  a1. 1983). 

Based upon ad jus ted  p r o p o r t i o n  o f  two-ocean sockeye salmon i n  P o r t  MolSer 
ca t ch  (Eggers 1984) : 

Y = 5.539 + %.Ol8X, where 

Y = p r o p o r t i o n  o f  two-ocean sockeye salmon i n  i nsho re  r e t u r n ,  and 

X = p r o p o r t i o n  of two-ocean sockeye salmon i n  P o r t  M o l l e r  ca tch .  



Table 5. Daily summary of chum salmon catch, index, and estimated passage 
across the Port Moller offshore t e s t  fishing transect,  Bristol 
Bay, 1984. Passage estimates based upon his tor ic  mean return per 
index of 13,727. 

................................................... 
Number of Chum Estimated Passage 
stations, Catch ..................... 

Date fished (numbers) Index Daily Cumulative 

* Includes interpolated values for missed stations.  
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APPENDIX 





Appendix Table 1. P o r t  Mo l l e r ,  B r i s t o l  Bay, o f f sho re  t e s t  f i s h i n g  data, 1984, f o r  sockeye and chum salmon 
(cont inued) .  .................................................................................... 

Sockeye Salmon ..................... 
Gil l  Mean Mean 
net fishing ------ Chum Salmon 

me ---------- Angle 
Set length time a& ------ 

Date No. Sta. (fathans) (MIN) catch index (kg) ( m i  catch index Stage Set  Haul 

-Conti nued- 



Appendix Table 1. Po r t  Mo l le r ,  B r i s t o l  Bay, offshore t e s t  f i sh ing  data, 1984, f o r  sockeye and chum salmon 
(cont inued) . 

..................................................................................... 
Sockeye Salmon ..................... 

G i l l  Mean Mean 
ne t  f ishincj ------- Qaum Salnnon 

Set length time --------- Anglle Tide ------ 
Date No. Sta. (fathcms) (MINI catch index (kg) (ma) catch index Stage Set Haul ................................................................................ 
6/24 55 1 200 55 .5 2 1.08 3.23 575 2 1.08 3 315 315 
6/24 56 3 200 57.5 10 5.22 2.63 551 3 1.57 3 315 270 
6/24 57 5 200 61.5 37 18.10 2.45 544 2 2.44 3 135 180 
6/24 58  7 200 67.0 29 13.00 2.90 548 2 0.90 4 315 315 
6/24 59 9 200 52.5 0 0 4 225 225 
6/24 60 11 200 50 .O 0 0 1 225 225 
6/25 61 10 200 60.0 0 0 4 225 225 
6/25 62 8 200 56.5 10 5.31 2.70 550 2 1.06 3 135 135 
6/25 63 6 200 54.5 3 1.65 2.57 537 1 0.55 3 225 225 
6/25 64 4 200 55.5 21 11.35 2.40 546 2 1,10 3 135 180 
6/25 65 2 200 58.0 1 9  9.82 2.65 544 9 4.65 4 135 180 
6/26 67 1 200 50.5 5 5.97 3.05 578 5 2.97 4 180 180 
6/26 68 3 200 60.5 62 29.80 2.37 540 4 1.92 1 135 135 
6/26 69 5 200 57.0 35 18.40 2.63 543 0 3 135 180 
6/26 70 7 200 53.0 25 14.20 2.48 532 0 2 135 135 
6/26 71 9 200 63.5 105 49.60 2.72 552 16 7.55 4 135 135 
6/26 72 11 200 52 .O 3 1.73 3.00 581 2 1.15 3 135 135 
6/27 73 10 200 55.0 23 12.50 2.73 541 5 2.73 4 135 135 
6/27 74 8 200 50.0 0 0 4 135 135 
6/27 75 6 200 50 .0 1 0.60 2.42 539 0 3 270 270 
6/27 76 4 200 55.5 1 0.56 1-92 498 0 3 90 90 
6/27 77 2 200 53 .O 4 2.26 2.31 541 0 2 45 45 
6/28 78 1 200 53.5 17 9.54 2.64 536 5 2 8 1  4 360 360 
6/28 79 3 200 51 .0 3 1.46 2.45 553 1 0.59 4 360 360 
6/28 80 5 200 53 -0 9 5.09 2.79 560 1 0.57 1 315 315 
6/28 81 7 200 56.0 32 17.20 2.66 539 2 1.07 3 315 270 
6/28 82 9 .200 52.5 26 14,W 2.76 557 4 2.28 1 315 270 
6/28 83 11 200 56.0 32 17.20 2.70 556 0 4 360 315 
6/29 84 10 200 50 .O 1 0.60 2.04 501 0 3 225 225 
6/29 85 8 200 50 .0 0 0 4 225 225 
6/29 86 6 200 52,s 5 2.86 2.45 533 2 1.14 4 135 180 
6/29 87 4 200 51.5 5 2,591 2.25 531 0 3 315 225 
6/29 88 2 200 60.0 PO 5.50 2.57 535 5 2.50 3 45 90 ........................................................................................ 

-Continued- 



Appendix Table 1. P o r t  Mo l l e r ,  B r i s t o l  Bay, of fshore t e s t  f i s h i n g  data, 1984, f o r  sockeye and chum salmon 
(con t inued) .  

- C - - - - - - - - - - L - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Sockeye Salmon ........................ 
G i l l  Mean Mean 
n e t  f i sh ing  -------- Chum Salmon w i l e  

Set length time me &no ---ma---- %ae ------ 
Bate No. Sta. (fathuns) (MINI catch index (kg) (mnl catch index Stage Set Haul ....................................................................................... 
6/30 l1 100 60 .O 0 0.30 0 
6/30 3l 100 60.0 0 0.90 0 
6/30 89 5 200 50.5 1 0.59 3.55 576 0 3 180 180 
6/30 90 7 200 52.5 0 0 3 180 180 
6/30 91 9 200 51.5 6 3.50 2.59 536 0 2 180 180 
6/30 l b l  100 60.0 0 0 -60 0 
7/ 1 92 10 200 56.5 1 8  9.56 2.56 554 5 2.66 3 135 135 
7/ 1 93 8 200 53.5 17 9.53 3.06 548 3 1.68 3 135 135 
7/ 1 94 6 200 51.5 0 0 4 180 180 
7/ 1 95 4 200 52.5 4 2.28 2.81 549 4 2.29 4 135 180 
7 / 1  % 2 200 53 .O 8 4.53 2.79 549 0 4 315180 
7/ 2 97 1 200 53 .O 5 2.83 2.21 529 2 1.13 3 315 45 
7/ 2 98 3 200 52.5 1 0.57 2.58 551 0 3 315 360 
7/ 2 99 5 200 55.5 17 9.20 2.32 541 1 0.54 4 315 45 
7/ 2 100 7 200 53.5 6 3.37 3.04 552 0 9 . 5 4  4 315 45 
7 / 2 1 0 1  9 200 52.5 10 5.71 2.63 560 1 0.57 3 45 45 
7/ 2 102 11 200 54.0 13 7.23 2.85 557 0 3 315 45 
7/ 3 103 10 200 56 .O 0 0 3 45 45 
7 / 3 1 0 4  8 200 56 .O 2 1.07 2.41 526 1 0.54 3 45 90 
I/ 3 105 6 20 0 58.0 0 0 4 45 90 
7/ 3 106 4 200 54 .O 4 2.22 2.62 561 0 4 45 90 
7/ 3 107 2 200 58.0 2 1.03 2.68 552 0 1 45 90 
7 / 4 1 0 8  1 200 55.5 0 1 0.54 3 45 45 
7/ 4 109 3 200 54.5 2 1.10 2.94 594 1 0.54 4 45 90 
7/ 4 5 100 60.0 1 1 .lo 0 
7/ 4 7 l 100 60 .O 1 1.20 0 
7/ 4 9 l  100 60.0 1 1 .lo 0 
7/ 4 11 100 60.0 0 0 .SO 0 
7 / 5 1 1 0  2 200 59.0 1 0.51 3.10 579 1 0.51 3 45 90 
7 / 5 1 1 1  4 200 55.5 1 0.54 2.92 566 2 1.08 4 90 90 
7 / 5 l l 2  6 200 60 .O 0 0 4 45 90 
7/ 5 113 8 200 51 .O 0 0 1 45 45 
7/ 5 114 10 200 50.5 0 0 3 45 90 

-___---_^_-____--------------------------------------------------------------------------- 

I S t a t i o n  n o t  f i shed ,  da ta  i n t e r p o l a t e d .  



i I 
igj.2 
I 

l
 

m
a
0
 

I 
I

 
I

l
k

 
I 

I
 I 

I
1

 I 

t 
1
.4

1
9
 

I 
I
f
l
l
Q

O
 

I
l

l
 

I 
I

 I 
I

l
l

 
I

l
l

 
I

I
I

 
l

 I
f

?
 

1 
1

0
1

 
I

 l
"

l
 

Q
I 

I
l

l
 

I
l

l
 

I
l

l
 

I 
I

 I 
1

1
 1 

!
a

1
9

 
I 

l
a

 
I 1

1
 i 

I
/

!
 

I I 
f

a
!

 
9
 

l
l

l
e

b
 

1
1

 1 
1

1
 1 

1
1

1
 

1
1

1
 

I
l

l
 

I
C

I
 

I 
O

l
r
-
1

9
 

I 
Q

I 
!;"I 

I 

I3
1

 
' 

l
a

1
 

1 
1

1
 1 

1 
I

 1
0

.
 

f
"

l 
a
3
 

I I
I

I
 

I
I

I
 

1 
I 

I
I

I
 

I
1

 I
 

I I I I
I

I
 

I
I

I
 

I
I

'
 

1
1

5
 

1-1 
co 

i
l

l
 

I 
l 

1 
1 

I 
1 I

 Im
l?

 
I 

Q
I 

I 
i 

I 

9
 

Ib
 

I
l

l
 

I
I

I
 

1 
(
4

1
2

 
I 

Q
I 

1
1

 1 
I

 
I I 
1 

i 
g

llr
l 

I 
8

1
>

$
 

I
 

I
 

US.'?".? 
I
z
r
-
'=

Q
I
 

O
,
?
 

€53 
cn 



Appendix Table  3. Wind speed (km/hr) and d i r e c t i o n  recorded a t  P o r t  M o l l e r ,  B r i s t o l  Bay, t e s t  f i s h i n g  
s t a t i o n s ,  1984. 

................................................................................................ 
Station 

................................. 

Bate 1 2 3 4 5 6 7 8 9 10 11 I MEAN 
--------------I--------------------------------- 

6/12 2.7 NE 8.1 NE 6.5 NE 2.7 N 8.1 N 8.1 N 6.0 
6/U 2.7 MI 8.1 MI 5.4 bJW 5.4 NW 1.6 fJW 4 .6 
6/14 6 . 5 W  8.1 NW 5.4 NW 8.1 MI 9.7 bJW 10.8 Nd 8.1 
6/15 2-7 W 1.1 W 2.7 W 5.4 NW 2.7 SW 2.9 
6/16 2.7 E 2.7 E 2.7NE 2.7 
6/17 2.7 2.7 E 5.4 E 2.7 E 3 .4 
6/18 2.7 S E  2.7 E 2.7 
6/19 2.7 N 2.7 
6/20 5.4 NLd 5.4 MI 5 -4 
6/21 2.7 W 

I 6/22 13.5 S E  13.5 S E  13.5 S E  13.5 
6/23 
6/24 5.4 NE 5.4 NE 8.1 NE 6.3 
6/25 2.7 NE 8.1 NE 8.1 NE 5.4 NE 9.2 NE 6.7 
6/26 8.1 N 8.1 N 8.1 N 8.1 N 8.1 N 8.1 
6/27 13-5 SW 10.8 SW 13.5 W 13.5 W 10.8 N 12.4 
6/28 13.5 S E  8.1 S 5.4 E 2.7 E 2.7 E 2.7 NE 5.9 
6/29 5.4 E 8.1 E 5.4 E 2.7 NE 5 -4 
6/30 10.8 N 10.8 N 10.8 N 10.8 
7/ 1 2.7 NW 2.7 NE 2.7 
7/ 2 2.7 S 5.4 S 5.4 S 2.7 S 4.1 
7/ 3 8, l  2% 10.8 SW 5.4 SW 8.1 SW 8.1 SW 8.1 
7 1 4  10.8SW 13.5 Sd 12.2 
7/ 5 10-8 SW 10.8 SW 10.8 SW 10.8 SW 8.1 SW 10.3 

Mean 9.4 5 -7 7 .0 7.2 10.0 6.6 10.0 7 -4 7 .O 5.4 6.8 6.6 ....................................................................................................... 



Appendix Table  4. Total inshore  r e t u r n  and mean length  of sockeye salmon i n  
r e l a t i o n  t o  Por t  Moller t e s t  f i s h i n g  and Cold Bay a i r  temp- 
e r a t u r e  i n d i c e s ,  B r i s t o l  Bay, 1968-1984. 

--- - - ----- - - - ---- 

- O K ~  
Weturn Cold Bay1 Psr t Holler Inshore 

Inshore Fort (Thousands) Air --------- &?am 
Return Molfer Per Index Temperature Mean Mean k ~ a  

Yea (Million) Index Point Index (F) Weight (kg) Uqth (srm) (rron) 2 

Sum of  mean June Cold Bay a i r  temperatures  f o r  t he  two yea r s  p r i o r  t o  the 
inshore  spawning r e tu rn .  

Length measured from mid-eye t o  t a i l  f o r k .  



Appendix Table 5. P o r t  M o l l e r ,  B r i s t o l  Bay, sockeye salmon t e s t  f i s h i n g  index p o i n t s  by s t a t i o n ,  1984. 
I n t e r p o l a t e d  values a r e  enclosed i n  b racke ts  ( [ I ) .  

--. - - - - - - - - - - - - - - - - - - - - -- 

Station ............................................................................ 
Date 1 2 3 4 5 6 7 8 9 10 11 '1DTAL 

6/12 1.36 0 .OO 1.08 1.87 0 .OO 0 .OO 4.32 
6 / u  1.45 4.80 6.99 0 .OO 0.97 14.21 
6/14 1.13 2 .OO 0 .OO 0.54 0.53 0 -52 4.71 
6/15 0 .50 2.93 1.75 2.14 2.03 9.36 
6/16 0.00 7.87 4.07 1.57 2.44 2 -16 18.10 
6/17 0 .OO 8.33 31.34 6.32 9.23 55.22 
6/18 0.00 0.55 12.00 15.67 0 -00 3.21 31.44 
6/19 1.70 1.14 3.85 2.31 18.39 27 -40 
6/20 [1.40] 66 .lo] 8.50 12.94 [1.701 [3.40] 34.04l 

I 
6/21 3.24 2.14 5.36 2.16 3.08 15.98 

N 
W 

6/22 0.58 3 -00 8.64 [ 9.001 [1.001 [1.00] 23.23 
I 6/23 (4.301 [4.60] [ 7 . 9 l  [4.101 [8.10] 28.90' 

6/24 1.08 5 -22 18.05 12.99 0 -00 0 .OO 37 .33 
6/25 9.83 11 .35 1.65 5 -31 0.00 28.14 
6/26 2.97 30.74 18.42 14.15 49.61 1.73 117.62 
6/27 2.26 .54 0 -60 0 -00 12.55 15.95 
6/28 9.53 1.76 5.09 17.14 14.86 17.14 65.53 
6/2 9 5 .OO 2.91 2.86 Q .OO 0.60 11 .37 
6/30 [0.30] [0.901 0.59 0 .OO 3 -50 [0.601 5.89 
7/ 1 4.53 2.29 0 .OO 9.53 9.56 25.90 
71'2 2.83 0 -57 9.19 3.36 5 -71 7.22 . 28.89 
7/ 3 1.03 2.22 0 -00 1.07 0.00 4.33 
7 1 4  0.00 1.10 [1.10] [1.20] [1.10] [0.50] 5.00 
7/ 5 0.51 0.54 0 .OO 0 .OO 0 .OO 1.05 ..................................................................................... 

Total 21.19 34.36 59.82 43.80 86.74 62.20 90.43 32.94 80.44 64.51 37.49 613.91 
Percent 3 6 10 7 14  10 1 5  5 13 11 6 100 

~-~ 

I To ta l s  i n c l u d e  i n t e r p o l a t e d  va lues.  





Appendix Table 7. Age, l e n g t h  (mid-eye t o  t a i l  f o r k ,  mn) and weight (round weight, kg) s t a t i s t i c s  f o r  
sockeye salmon caught dur ing  P o r t  H o l l e r ,  B r i s t o l  Bay, t e s t  f i sh ing ,  1984. 

h e  Group 

Males 

Percent 
Mean length 
Std. error 
Sanple s i z e  

Mean weight 
Std. error 

I 
~3 Sarrple s i z e  
ua 
I 

Females --------- 
Fkrcent 
k a n  length 
Std. error 
Sanple s i z e  

Mean weight 
Std. error 
Sarrple s i z e  

Both Sexes --------- 
Percent 
b a n  length 
Std. error 
Sample s i z e  

Mean weight 
Std. error 
Sarrgle s i z e  
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1984 NUSHAGAK AND EGEGIK DISTRICT TEST FISHING 

Michael L. Nelson 
Alaska Department o f  F i s h  and Game 

D i v i s i o n  o f  C o m e r c i a l  F i s h e r i e s  
D i  11 i ngham, A1 aska 

and 

Richard Russel 1  
Alaska Department o f  F i s h  and Game 

D i v i s i o n  o f  Commercial F i s h e r i e s  
King Salmon, Alaska 

INTRODUCTION 

D i s t r i c t  t e s t  f i s h i n g  has been conducted bo th  w i t h i n  commercial f i s h i n g  
boundaries and i n  areas ad jacen t  t o  these boundaries.  Th i s  phase o f  t h e  
t e s t  f i s h i n g  program was f i r s t  i n i t i a t e d  i n  1962 f o r  use i n  Naknek-Kvichak 
D i s t r i c t ,  b u t  s i m i l a r  programs have a l s o  been developed f o r  use i n  Egegik, 
Ugashi k, and Nushagak D i s t r i c t s  (Nelson, i n  p ress) .  

.The p r imary  goal  o f  d i s t r i c t  t e s t  f i s h i n g  has been t o  mon i t o r  abundance, 
d i s t r i b u t i o n ,  and movement p a t t e r n s  of sockeye salmon w i t h i n  a  d i s t r i c t  
du r i ng  c losed f i s h i n g  per iods.  Th i s  i n f o r m a t i o n  has been used by f i s h e r y  
managers t o  s e t  and a d j u s t  f i s h i n g  per iods .  I n  Nushagak D i s t r i c t  t e s t  f i s h -  
i n g  has been used t o  index  salmon abundance when m i l l i n g  and h o l d i n g  beg in  
t o  move i n t o  t h e  va r i ous  r i v e r  systems. For example, i f  a  l a r g e  amount o f  
f i s h i n g  e f f o r t  i s  present,  f i s h e r y  c losures  may be needed t o  p r o t e c t  m i l l i n g  
salmon u n t i l  they  resume m i g r a t i o n  i n t o  t h e i r  spawning systems. On t he  
o t h e r  hand, i f  l a r g e  concent ra t ions  o f  salmon a r e  present ,  f i s h e r y  openings 
o f  s u f f i c i e n t  d u r a t i o n  may be needed t o  a l l o w  maximum harvest .  

I n  1984, t h e  d i s t r i c t  t e s t  f i s h i n g  program prov ided  c r i t i c a l  i n f o r m a t i o n  on 
abundance and movement p a t t e r n s  o f  sockeye salmon w i t h i n  bo th  Nushagak and 
Egegi k  D i s t r i c t s  t h a t  he1 ped managers achieve spawning escapement goal s  and 
op t im i ze  ha rves t  of t he  resource. 

METHODS 

Di  s t r i  c t  t e s t  f i  sh i  ng was conducted o n l y  d u r i  ng c losed  f i s h i  ng p e r i  ods , 
s ince  commercial landings p rov ided  s i m i l a r  i n f o r m a t i o n  du r i ng  open per iods .  
Two char te red  f i s h i n g  vessels ,  each w i t h  an Alaska Department o f  F i s h  and 
Game observer  aboard, were used f o r  t e s t  f i s h i n g .  One vessel  f i s h e d  w i t h i n  
Nushagak D i s t r i c t ,  w h i l e  t h e  o t h e r  f i s h e d  w i t h i n  Egegi k  Di  s t r i c t .  Tes t  



d r i f t s  o f  t e n  minutes o r  l e s s  were made, s i n c e  i t  has proven most use fu l  
t o  make severa l  s h o r t  d r i f t s  and f i s h  severa l  l o c a t i o n s  w i t h i n  each d i s -  
t r i c t  t o  p rov ide  i n f o m a t i o n  on salmon d i s t r i b u t i o n ,  abundance, and move- 
ment. Tes t  f i s h i n g  was done w i t h  18 t o  91 m (10 t o  50 fm) l ong  sec t i ons  
o f  g i l l  n e t  hav ing  a  s t r e t ched  mesh s i z e  o f  137 mrn (5-3/8 i n ) .  Salmon ca tch  
per  d r i f t  was ad jus ted  accord ing  t o  amount o f  gear f i shed  and d u r a t i o n  of 
d r i f t  so t h a t  comparisons o f  ca tch  pe r  u n i t  o f  e f f o r t  cou ld  be made among 
l o c a t i o n s .  I n f o r m a t i o n  from each d r i f t  was immediate ly  r e l ayed  t o  t h e  area 
o f f i c e  v i a  r a d i o ,  so t h a t  t i m e l y  management dec i s i ons  cou ld  be made. 

RESULTS AND DISCUSSION 

Nushagak D i s t r i c t  

A t o t a l  o f  1,457 sockeye salmon were caught by t h e  cha r te red  f i s h i n g  vessel  
du r i ng  78 d r i f t s  w i t h i n  Nushagak D i s t r i c t  over  a  ten-day per iod ,  29 June 
through 8 J u l y  (Tab le  1, F i gu re  1, Appendix Table l ) .  

To ta l  r e t u r n  o f  sockeye salmon through 27 June was 993,000 and escapement 
t o  the  major  systems was p rogress ing  on schedule. However, t h e  67% inc rease  
i n  t h e  escapement goal f o r  t he  Nuyakuk R i v e r  ( p a s t  goal ,  300,000; r e v i s e d  
goal , 500,000) made i t  necessary t o  c a r e f u l l y  mon i t o r  r u n  abundance and 
t im ing .  Tes t  f i s h  i n d i c e s  on 29 June i n d i c a t e d  t h a t  sockeye salmon abundance 
w i t h i n  t h e  D i s t r i c t  was n o t  adequate t o  a l l o w  a d d i t i o n a l  f i s h i n g  t ime  (Tab le  
9 ) .  However, t e s t  f i s h  i n d i c e s  on 30 June increased d r a m a t i c a l l y  and i n d i -  
cated t h a t  a  s i z a b l e  body o f  sockeye salmon had begun t o  move p a s t  t h e  upper 
D i s t r f c t  boundary and i n t o  t h e  r i v e r s .  Based upon t h i s  i n f o r m a t i o n  a  12- 
hour f i s h i n g  p e r i o d  was a l lowed d u r i n g  1 J u l y .  

Tes t  f i s h i n g  conducted on 2  and 3 J u l y  i n d i c a t e d  t h a t  sockeye salmon were 
s t i l l  e n t e r i n g  t h e  D i s t r i c t  and moving i n t o  t h e  r i v e r s ,  b u t  o n l y  i n  moderate 
numbers. By 3 Ju l y ,  ca tch  and escapement o f  sockeye salmon had reached 1.8 
m i l l i o n ,  b u t  i t  was apparent t h a t  t o t a l  r u n  s i z e  would be much l e s s  than t h e  
pre-season f o r e c a s t  es t ima te  o f  5.2 m i l l i o n .  Therefore,  o n l y  a 12-hour f i s h -  
i n g  p e r i o d  was a l lowed du r i ng  4 and 5 J u l y .  

On 6 Ju l y ,  t e s t  f i s h i n g  i n d i c a t e d  t h a t  sockeye salmon abundance w i t h i n  t he  
D i s t r i c t  had inc reased  cons iderably ;  good i n d i c e s  were ob ta ined  f rom Ekuk 
B l u f f  t o  t h e  upper D i s t r i c t  boundary (Table 1, F i gu re  1  ) . Since 61% o f  t h e  
escapement goal had a l r eady  entered Wood R i v e r  by t h i s  da te  and sockeye s a l -  
mon cont inued t o  e n t e r  and move through t he  D i s t r i c t ,  another  12-hour f i s h e r y  
~ p e n i n g  was a l lowed on 7  J u l y .  

Tes t  f i s h i n g  r e s u l t s  on 8  J u l y  i n d i c a t e d  t h a t  moderate numbers of sockeye 
salmon cont inued t o  move p a s t  t he  upper D i s t r i c t  boundary and i n t o  t he  
r i v e r s .  Since Wood R i ve r  escapement was p r o j e c t e d  t o  reach 80% o f  t h e  sea- 
son goal by 9 Ju l y ,  a d d i t i o n a l  f i s h i n g  t ime  was a1 lowed. 

D i s t r i c t  t e s t  f i s h i n g  p rov ided  impo r tan t  i n f o r m a t i o n  on f i s h  movement and 
abundance t h a t  a l lowed managers t o  maximize t h e  commercial ha rves t  w h i l e  



Table 1. Summary o f  Nushagak D i s t r i c t  sockeye salmon t e s t  f i s h i n g  i n d i c e s  by area and date,  B r i s t o l  Bay, 
1984. I nd i ces  expressed as number o f  sockeye salmon caught per  100 fathoms o f  g i l l  n e t  f i shed  
pe r  hour. Index values f o l l owed  by a s t e r i s k  (*)  were mean o f  two consecut ive d r i f t s  i n  same 
area. 

- - --- 7---- ------ 

Date ............................................................. - 
June 29 June 30 July 2 July 3 JULY 6 JULY 8 ------ _----_I -----I-- ---------- - - - - - -  --- 

Index Area A.M. P,M. A.M, P.M. A.M. P.M. A P,M. A,M. P-M. P.M. 

IUshagak River 
Wood River 
Kanakanak Beach 40 
Grassy Island 19 
Nushaqak Point 0 

1 
Coffee h i n t  loo* 

r~ Combine Flats 
I Clarks Point 

a u k  Bluff 206 
Schooner Charnel, NW 533 
Ships Charnel,NW 100 
Middle Charnel, MI 98 
West Channel, NW 



F igu re  I .  Nushagak t e s t  f i s h i n g  areas. 



s t i l l  achieving desired escapement goals f o r  a l l  systems by the end of the 
season. 

Egegi k Di s t r i  c t  

A t o t a l  of 630 sockeye salmon were caught by the chartered f ishing vessel 
during 10 d r i f t s  within Egegi k Dis t r i c t  over a two-day period, 5 and 6 July  
(Tab1 e 2, Figure 2, Appendix Table 2 ) .  

Total return of sockeye salmon through 4 July to ta led 3.0 mil l ion,  about 36% 
of the to ta l  pre-season forecas t  estimate. However, only 61% of the escape- 
ment goal had been obtained by t h i s  date and both tower counts and r i ve r  t e s t  
f i shing catches indicated t ha t  few sockeye were moving in to  the Egegi k River. 
D i s t r i c t  t e s t  f i shing on 5 July indicated t h a t  sockeye salmon were d i s t r ibu ted  
throughout the outer  portion of the D i s t r i c t  with the g rea tes t  concentration 
located near Red Bluff (Table 2 ,  Figure 2 ) .  Results from the following day, 
6 Ju ly ,  indicated t ha t  sockeye salmon abundance had increased in the north 
and south D i s t r i c t  boundary areas.  Based on t h i s  information a 13-hour f i sh -  
ery opening was allowed on 7 July. 

D i s t r i c t  t e s t  f ishing provided information which indicated t h a t  the sockeye 
salmon entry  pattern was bimodal and allowed the manager t o  maximize the  
commercial harvest while s t i l l  achieving the desired escapement goal (1.0 
mil l ion)  by the end of the season. 



Table 2 .  Sumary of Egegik Distr ic t  sockeye salm~n t e s t  fishing indices by 
area and date, Bristol Bay, 1984. Indices expressed as number of 
sockeye salmon caught per 100 fathoms of g i l l  net fished per hour. 
Index values followed by aster isk (*) were mean of two consecutive 
d r i f t s  in same area. 

- 
Date - 

Xn&x Area July 5 July 6 

Csffee Point 133 
&d BPLnff 1 r50 9 
Ships Charnel 393 * 266 
North Marker 27 8 034 
2aut.h Marker 1% a5 
W o  files N of 1 91 

h b ~ $ b %  b f k e ~  

Several small sockeye salmon were noted to Rave 
dropped out of the net during each d r i f t  b u t  were 
not incl uded when calculating indices. 
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APPENDIX 



Appendix Table 1 .  Nushagak Dis t r ic t  t e s t  fishing catches, fishing times, g i l l  
n e t  lengths, sockeye salmon indices, and t ide  stages by date 
and index area, B r i s t ~ l  Bay, 1984, ........................................................................................ 
Gill Net Drift Sockeye Salmon Chinook Chum 

E n + g  Esqth Time --------------- Salmon Safwa Tide 
Date Set A I T U ~  (612 (wain) Catch %ndex3 Catch Catch Stage 

--Oo--w---OQO----------------------------------------------------------------------------- 

T r i p  No. 1 _ ------_--_ 
June 29 1 Grasay 9 1 6-50 1 19 0 0 eee 

2 Kanak 9 1 9,OO 3 40 2 4 EBB 
3 8 7  9 1 8 .  SO 0 8 0 0 EBB 
4 D7 9 1 12.00 0 0 0 0 EBB 
5 D8 9 1 12.00 2 0 280 0 1 EBB 
6 F 7 9 1 14.00 24 206 0 0 EBB 
7 G8 9 1 9.00 40 533 1 4 EBB 
8 9 7 9 1 11.00 9 98 1 5 LOU SLACK 
9 I8 9 I 12.00 10 100 0 2 FLOOD 
10 C7 9 1 13.00 14 129 0 1 l?WClD 
If P6 9 1 10eOO 2 5 300 3 18 FLOOD 
12 E6 9 1 8-90 67 946 2 33 FLO(%D) 
13 A 7 9 1 10.50 3 3 4 0 0 FLOOD 

P. Paw 
Grass y 
bnak 

Bb 
C7 
P 7 
G8 
C7 
H7 
17 
D7 
B6 

Grassy 
Picnic 

Trip No, 2 ---------- 
2 2,600 
54 8,640 
3 1 2,480 

129 5,160 
88 7,840 

8 384 
1 24 
4 2 8 
3 2% 

26 680 
4 7 2,256 
27 2,160 
12 1,800 
48 5,760 

0 RBB 
0 EBB 
0 EBB 
0 EBB 
0 EBB 
0 EBB 
0 EBB 
0 EBB 
0 L W  SLACK 
0 PLO(48 
0 FLOOD 
0 FEmD 
2 FLOOD 
0 FLBOB 

Trip No. 3 

July 2 1 Grassy 4 5 2,75 2 $75 0 0 EBB 
2 Kanrk 4 5 2.75 10 873 0 1 EBB 
3 A8 4 5 4 . 5 0  6 320 0 1 EBB 
4 ca 4 5 5.75 o 0 o 0 EBB 
5 D9 4 5 4-75 1 2 606 0 0 EBB 
6 6 7 4 5 5.25 5 229 0 0 EBB 
7 H 8  4 5 7 a 25 1 1  364 I 0 EBB 
8 H8 9 1 20.50 1 6 0 0 EBB 
9 I8 9 I 16.75 8 5 7 0 Q EBB 

1 0 97 9 1 22.00 1 0 5 5 0 19 LOWSLACK 
I 1 JQ 9 1 4 1 - 7 5  7 2 o a 7 ~ C ) Q D  
12 197 4 5 5.75 14 584 1 3 FLWD 
13 B6 4 5 5.00 12 576 8 2 FLWD .......................................................................................... 

-Continued- 



Appendix Table 1. Nushagak D i s t r i c t  t e s t  f i s h i n g  catches, f i s h i n g  times, g i l l  
n e t  lengths, sockeye salmon ind ices ,  and t i d e  stages by date 
and index area, B r i s t o l  Bay, 1984 (cont inued). 

G i l l  N e t  D r i f t  Sockeye  Salmon Chinook Chum 
Index Length ~ i w  --------------- S e b l o n  Salmon T i d e  

Date S e t  ~ r a r '  (1) 2 ( = i n )  C a t c h  1 n d e x 3  c a t c h  C a t c h  S t a g e  ................................................................................... 
T r i p  N o .  4 ---------- 

J u l y  3 1 P. Pan  18 2.25 1 267 0 0 EBB 
2 Grasmy 45  4.50 1 5 3 0 0 EBB 
3 Kana& 4 5 4.25 2 2 1.242 0 2 EBB 
4 A 8  45 3.25 7 517 0 1 EBB 
5 A6 4 5 4.00 2 120 0 2 EBB 
6 C7 45 4.00 6 360  0 0 EBB 
7 E7 45 4.75 3 152 0 0 EBB 
8 F7 45  7.00 1 P 377 0 1 EBB 
9 68 45 6.25 6 230 0 0 EBB 

1 0  H8 9 1 18.00 32  213 0 3 EBB 
11  17 9 1 24.25 74 366 0 1 0  LOW SLACK 
12 J7 9 1 13.00 3 1 286 0 3 FLOOD 
1 3  16  9 1 11.50 6 6 3  L 0 FLOOD 
% 4 D 8  45  5 - 5 0  11 480 1 0 FLOOD 
I 5  B 6  45 2.25 17 1 , 8 1 3  0 I FLOOD 

J u l y  6 Ii 
2 
3 
4 
5 
6 
7 
8 
9 

10  
11 
12 
1 3  
14  
15 
16 

P. Pan  
Kank 
G r a s s y  

A8 
A6 
C 7 
D 8  
F6 
C7 
H 8  
Ha 
I7 
I 6  
H 5 
D7 

G r a s s y  

T r i p  N o .  5 ---------- 
% 0 3 , 0 0 0  
19 2 ,040 
4 3  6 ,888  
43  2 ,580  
8 640 

2 2 1 ,173  
7 5 60  

1 8  823 
2 8 3 ,360 
5 1 1 , 8 8 3  

1 6 
19 140 
6 2 9 
0 . o  

2 1 840 
3 5 6.462 

FLOOD 
HIGH SUCK 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 

LOW SLACK 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

T r i p  No. 6 
- 

J u l y  6 1 P. Pan 1 8  2.00 
2 h n k  4 5 3.00 
3 Grammy 45 3.25 
4 A8 4 5 2.63 
5 C8 45 2.75 
6 C 8 18 2.25 
7 G r a s s y  4 5 2.13 

.--------- 
0 0 0 0 EBB 
2 160 0 0 EBB 

11 8 12 0 0 EBB 
3 7 3 ,376  0 0 EBB 

7 6 1  1 0 1 EBB 
19 5 ,067  0 0 EBB 
3 0 3 , 3 8 8  0 0 EBB 

I Grassy=Grassy Is land;  Kanak=Kanakanak Beach; P.  Pan=Peter Pan Cannery; P icn ic=  
P icn i c  Point ;  number and l e t t e r  codes=grid l oca t i ons  on Nushagak D i s t r i c t  t e s t  
f i s h i n g  map. 

2 G i l l  n e t  s t re tched mesh s i z e  was 134 mm (5-3/8 i n ) .  
3 Index expressed as number o f  sockeye salmon caught i n  a 182 rn (600 f t )  long 

g i l l  n e t  f i shed  f o r  one hour. 



Appendix Table 2 .  Egegi k Distr ic t  t e s t  fishing catches, fishing times, g i l l  
net lengths, sockeye salmon indices, and t ide  stages by 
date and index area, Bristol Bay, 1984. 

- --------------- 

G i l l  N e t  D r i f t  Sockeye S a f w n  Chinook Chum 
f ndax Length Time --------------- Salmon S a f w a  Tide 

B a t  Q S e t  Area (e) ( a i n )  Catch 1ndex2 Catch Catch Stage .......................................................................................... 
Trip N o .  1 

July  5 1 C o f f e e P t .  91 10.90 1 2 133 0 0 EBB 
2 ~ e d  B I U ~ ~  91 9.90 125 1,509 o o ees 
3 M e  Mnrker 91 11.70 5 4 278 0 0 EBB 
4 S. Marker 182 12.40 32 155 0 0 LOW SLACK 
5 Entrance 182 9.90 6 5 394 0 0 FLOOD 
61 Entrance 182 11.80 77 393 0 8 FLOOD 

Trig No. 2 ---------- 
July 6 1 3 - 3  Km North 

of N, Marker 182 10, PO 32 19% 0 0 EBB 
2 S,  &nrker 682 10,10 3 6 2 % )  0 0 LOPd S U a  
3 N .  Marker 182 PO. SO 148 834 0 0 F e 8 0 D  
4 Entrance 18% 11.PO 4 9 266 8 8 BeWD 

I Gill net stretched mesh s ize was 134 mm (5-318 i n ) .  
2 Index expressed as number of sockeye salmon caught i n  a 182 m (600 f t )  long g i l l  net 

fished for  one hour. 
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Henry J. Yuen 
Stephen M. F r i e d  

Alaska Department o f  F i s h  and Game 
D i v i s i o n  of Commercial F i  sher ies  

Anchorage, A1 aska 

and 

Wesley A. Bucher 
Alaska Department o f  F i s h  and Game 

D i v i s i o n  o f  C o m e r c i a l  F i s h e r i e s  
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INTRODUCTION 

The B r i s t o l  Bay sockeye salmon (Oncorhynchus nerka) escapement t e s t  f i s h i n g  
program, which began i n  1960 (Paulus 1968), has been used t o  p rov ide  an e a r l y  
es t imate  o f  spawning escapement pas t  the  commercial f i s h e r i e s .  These e s t i -  
mates a r e  needed because sockeye salmon m i g r a t i o n  t ime from f i s h i n g  d i s t r i c t s  
t o  c l e a r  water  areas where coun t ing  towers a r e  s i t e d  may be t e n  o r  more days 
w i t h i n  some r i v e r  systems. Such delays i n  o b t a i n i n g  v i s u a l  counts of escape- 
ment would s e r i o u s l y  h inder  f i s h e r y  management, e s p e c i a l l y  s i n c e  80% o f  t h e  
salmon harves t  u s u a l l y  occurs w i t h i n  a  two-week per iod .  

Dur ing 1984, f o recas t s  of  sockeye salmon escapements us ing  r i v e r  t e s t  f i s h i n g  
da ta  were made f o r  t he  Kvichak, Egegik, Ugashik, and I gush i k  R ivers .  Th i s  
r e p o r t  summarizes t h a t  data and descr ibes  f o r e c a s t i n g  r e s u l t s .  

METHODS 

Tes t  f i s h i n g  s i t e s  were l oca ted  i n  the  lower  s e c t i o n  of each r i v e r ,  as c l ose  
as p o s s i b l e  t o  t h e  f i s h i n g  d i s t r i c t  boundary b u t  above areas where salmon 
m i l  l e d  about o r  f l ushed  up and down w i t h  t he  t i d e s  ( F i g u r e  1 ) .  G i l l  ne t s  
46 m  (25 fm) l ong  and 28 meshes deep, w i t h  137 mm (5-3/8 i n )  s t r e t ched  mesh 
s ize ,  were d r i f t e d  from a  boa t  i n  t he  Kvichak, Egegik, and Ugashik Rivers ,  
o r  s e t  w i t h  one end staked t o  shore i n  t h e  I gush i k  R i ve r .  F i sh ing  t ime was 
u s u a l l y  30 minutes o r  l e s s  t o  min imize catches w h i l e  s t i l l  o b t a i n i n g  good 
est imates of sockeye salmon escapement. 

Two s i t e s ,  on oppos i te  s ides  o f  t h e  r i v e r ,  were f i s h e d  a t  t h e  s t a r t  o f  each 
f l o o d  t i d e  on t h e  Kvichak R i ve r ,  1-1/2 hours before.each h igh  s l ack  on t h e  
Egegik R iver ,  and 1-1/2 hours p r i o r  t o  each low s l a c k  on t he  Ugashik R i v e r .  
A  s i n g l e  s i t e  on t he  south bank o f  t h e  I g u s h i k  R i ve r  was f i s h e d  15 minutes 





before high slack. Therefore, a maximum of four se ts  per day were made on 
the Kvichak, Egegi k ,  and Ugashi k Rivers and two se ts  per day on the Igushi k 
River. 

Catch per unit of e f fo r t  (CPUE) for  each s e t  was expressed as the number of 
sockeye salmon caught per fathom of net used per hour of fishing time. The 
daily t e s t  f ish index was the mean CPUE of a l l  individual se t s  from that  day. 
A minimum of ten sockeye salmon caught during each s e t  were weighed (round 
weight, k g )  and measured (mid-eye to t a i l  fork length, mn). Additionally, 
scale samples for  age interpretation were taken from sockeye salmon caught 
a t  a l l  locations except the Igushik River. 

Forecasts of cumulative escapement were made by multiplying cumulative daily 
indices by an escapement per index point (EPI) value calculated from e i ther  
models based upon s ize  of sockeye salmon caught (Appendix Table 1 through 4 
and Appendix Figures 1 through 8) or lag time analysis. 

During 1984, EPI values based upon sockeye salmon size were calculated from 
power curve equations using running mean length for  projects on Kvichak, 
Egegik, and Ugashik Rivers (Yuen in press):  

1.1. EPI = a x b  , where 

X = running mean length (mm), 
a and b = constants; and 

linear regression equations using running mean length or weight for  test. f ish-  
ing on Kvichak (Yuen in press) and Igushik Rivers (Bucher and Frederickson 
in press) ,  respectively. 

1 . 2 .  EPI = a + bX , where 

X = running mean length (mm) or weight ( k g ) ,  
a  and b = constants. 

During 1984, EPI values based on lag time analysis were computed by dividing 
cumulative tower counts by cumulative t e s t  fishing indices for  the most rec- 
ent date: 

t 

d = lag time (days),  
C = daily indices, and 
S = daily tower counts. 



The l a g  t ime  used f o r  c a l c u l a t i n g  EPI was u s u a l l y  se lec ted  by comparing 
cumula t i ve  curves o f  t e s t  f i s h  i n d i c e s  w i t h  escapement counts, and f i n d i n g  
t h e  l a g  t ime  r e s u l t i n g  i n  t he  sma l l es t  squared sum of e r r o r s  between t h e  
two curves. Lag t imes equal t o  zero  o r  cons idered t o  be excess ive ly  l a r g e  
were re j ec ted .  

Models based upon sockeye salmon s i z e  were used t o  fo recas t  escapements dur -  
i n g  the  f i r s t  p o r t i o n  o f  t he  season. As d a i l y  t e s t  f i s h  and tower count da ta  
accumulated, l a g  t ime  a n a l y s i s  was a l s o  used t o  fo recas t  escapements. By t h e  
second week of t e s t  f i sh i ng ,  f o recas t s  based upon l a g  t ime  a n a l y s i s  u s u a l l y  
rep laced  those based upon s i z e  model s. A e r i a l  surveys were f lown p e r i o d i  - 
c a l l y  by management b i o l o g i s t s  as a  f u r t h e r  check on t he  accuracy of escape- 
ment forecasts  from t e s t  f i s h i n g .  Th is  in fo rmat ion  was o f ten  used t o  s e l e c t  
app rop r i a te  l a g  t imes, when i t  was d i f f i c u l t  t o  s e l e c t  one based s o l e l y  upon 
m in im iz i ng  squared sums o f  e r r o r s .  

A f t e r  t h e  season, l a g  t ime  ana l ys i s  was done us ing  a  l e a s t  squares f i t  method 
m o d i f i e d  frm Mundy and Math isen (9981):  

Sici-d 
i - 1  E P I  = t-d 

C 'i2 
i - 1  

Forecasts from t h i s  method were compared t o  those ob ta ined  from the  method 
used du r i ng  the  season t o  determine which were more accurate.  

RESULTS AND DISCUSSION 

Kvichak R i v e r  

Tes t  f i s h i n g  began 20 June and ended 12 J u l y .  A t o t a l  of 2,110 sockeye salmon 
were caught, r e s u l t i n g  i n  45,584.10 cumula t i ve  d a i l y  index p o i n t s  (Appendix 
Table 5) .  Sockeye salmon mean l e n g t h  and we igh t  were 518.94 mm and 2.28 kg, 
r e s p e c t i v e l y  (Table 1  and Appendix Table 6 ) .  

Power curve (equa t ion  1.1 ) and l i n e a r  regress ion  (equa t ion  1 - 2 )  models based 
upon runn ing  mean l e n g t h  were used t o  f o r e c a s t  escapements u n t i l  28 June, when 
r e s u l t s  were averaged w i t h  t h a t  from l a g  t ime  ana l ys i s .  A f t e r  t h i s  date,  
except  f o r  1 J u l y  when r e s u l t s  of bo th  l e n g t h  models and l a g  t ime  a n a l y s i s  
were aga in  averaged, l a g  t ime  a n a l y s i s  was used e x c l u s i v e l y  t o  f o r e c a s t  escape- 
ments s i nce  r e s u l t s  f rom l e n g t h  models began t o  f a l l  below ac tua l  tower counts. 
By t h e  end of t h e  season, 12 Ju l y ,  t h e  cumula t i ve  tower count was two m i l l i o n  
sockeye salmon g r e a t e r  than  t h a t  fo recas ted  by l e n g t h  models (7,294,501 and 
7,752,134 f o r  t h e  power curve [equa t ion  1  .l] and 1 i n e a r  r eg ress ion  [equa t ion  
9.21 models, r e s p e c t i v e l y )  (Table 1  and F igu re  2) .  



Table 1. Sockeye salmon escapement t e s t  f i s h i n g  data, i n c l u d i n g  d a i l y  est imates of spawning escapement made 
du r i ng  the  season based upon running mean length ,  Kvichak River ,  1984. 

ESTIMATED c m m  
ESCAeEMENT (THOUSANDG) 

mING ------- 
FISHING CWJL?WIVE MEMI MEMI BWW HmER LINEAR 

TIME CRl'a INDW INDEX WEIGHT ILENG'IT4 LENGm CURIE1 R E . *  

Y = (4.0123 x 10 85 ) X C-30.71761 , where Y = E P I ,  X = mean l eng th  (mm), and R 2  = 0.8252. 

Y = 4036.7140 - 7.4474 X , where Y = EPI, X =. mean l e n g t h  (mm), and R2 = 0.7447. 
Escapement est imates based upon runn ing  mean l eng th  u n t i l  2 Ju l y .  Estimates from 2 J u l y  u n t i l  end o f  season 
based upon l a g  t ime ana l ys i s  (Table 2) .  
Escapement est imates based upon running mean l eng th  l e s s  than ac tua l  tower counts by 6 Ju l y .  



7/12 ACCL.W'LAaB E S C A P m T  = 9,358,056 
7/12 ACCLX..TE!J I?.PEX= 455&.09766 (2 S E E  ON LAST BAY) 
Xh%N U?XTX a 5 18.94 FPSH/%?;BEX a 160 FORECAST = 7,2910,501 (WWE;R CLXIYE) 

FISH/I?130g = 170 FORECAST = 7,732,134 (LISrS E G R E S I O S )  
XEXY UEIGi -1.28 KG (5.02 U S )  

P~~~ FISH PER ISQM FORECAST SLXS OF FORECAST 
AHEAD SQ~;AKES s /  12 

1 214.638 9,784,080 3286382.75 9358056.00 
2 225.562 10,282,048 1651318.37 9358056.00 
3 226.748 10,336,094 1517125,25 9358856.00 
4 229.744 10,472,684 3385887.75 9358056.00 
5 245.867 11,207,623 5008327.50 9358056.00 

INI~EX FORECAST A ~ A L  

0 -00 0.00 116.00 
0,OO 0 .oo G74 -00 
0.08 0 .OO 980.80 
0.00 0.80 17678.00 
19.05 03%9,&7 86*24.00 

1287,96 292841.25 llC63Q.00 
1528.87 3k6667.75 133%34,00 
1858.48 621405 -34 804384 -00 
3839 .86 870680.50 182%&38 .CO 
9661.78 2190786.50 2599638.00 
14662.23 3324628.00 3116016.80 
15725.02 3566521.00 3630096.00 
17866.91 4050830.00 4319636.00 
21288.26 4327065.00 5%13292.00 
26429.87 5992088a50 9967851.00 
29421-98 6671376.00 6787332.00 
31389.96 7%17603,50 758l+68.30 
3-285.12 7774076.00 8436888.00 
38061 -46 863033G.00 8992868.00 
40732.69 9236QQ3.00 92110+2.00 
41270.77 9338056.00 9358056 .OO 
41+87.70 9KI72i6,OO 0.00 
43599.25 9886034 .OO 8.80 
65584.10 lQ336096.00 0.00 

T I E  LAG = 3 

DATA POIhT hZ"WER OF 
CLXVE PLOT S W Q L  gQIha5 --- ------- ------ 

E S T  FISH T 23 
ESWX\T E 23 

F igu re  2. Computer p r i n t o u t  showing es t ima te  o f  E P I  and f o r e c a s t  of escape- 
ment frm runn ing  mean l e n g t h  by l i n e a r  and power curve  regress ions ;  
es t ima te  o f  l a g  t ime  by cumula t i ve  escapement d i v i d e d  by cumulat ive 
index method; p l o t  o f  cumula t i ve  index and escapement curves on l a s t  
day of  t e s t  f i sh i ng ,  Kvichak R iver ,  1984. 



A t  the end of the season a three-day lag time minimized the squared sum of 
e r ro rs  between escapement estimates and tower counts (equation 2.1 ) (Figure 
2) .  This lag time produced an escapement forecas t  of 10,336,094 f o r  15 July ,  
only 2% more than the cumulative tower count of 10,111,152- f o r  t ha t  day. 
During the season a two-day lag time was usually selected (Table 2 ) .  This 
lag  time produced escapement estimates which f i t  cumulative tower counts 
almost as  we1 1 as a three-day lag time (Table 2 ) .  Daily percent e r ro rs  of 
forecas ts  based upon a two-day lag time ranged frorq 212 on 24 June t o  l e s s  
than one towards the end of the project .  

The l e a s t  square method of estimating lag time (equation 2.2) did not produce 
a more accurate forecas t  a f t e r  the season than t h a t  produced by the method 
used during the season (equation 2.1).  Although lag times of two and three 
days s t i l l  had the smallest  sums of e r ro r s  squared (Figure 3 ) ,  resul t ing EPI  
values produced forecas ts  which were 8 and 17% lower, respect ively ,  than cor- 
responding tower counts two and three days l a t e r .  

Egegi k River 

Test f i shing began 18 June and continued through 12 July.  A to ta l  of 1,912 
sockeye salmon were caught resul t ing in 26,947.22 cumulative da i ly  index 
points (Appendix Table 7 ) .  Sockeye salmon mean length and weight were 543.74 
mm and 2.60 kg, respectively (Table 3 and Appendix Table 8 ) .  

A power curve model (equation 1.1 ) based upon running mean 1 ength was used t o  
forecas t  escapements unt i l  1 July,  except f o r  24 June when r e su l t s  were aver- 
aged with t ha t  from lag time analysis .  On 2 July  an ae r ia l  survey est imate 
was used to  est imate escapement below the tower. After t h i s  date ,  lag time 
analysis  was used exclusively t o  fo recas t  escapements s ince  r e su l t s  from the 
length model appeared t o  be excessive when compared t o  actual tower counts. 
The length model forecas t  on the  l a s t  day of t e s t  f i shing (1,912,960), 12 
July ,  was 71% greater  than the cumulative tower count f o r  that  day (Table 3 
and Figure 4 ) ,  and 64% greater  than the f inal  cumulative tower count on 20 
July. 

A t  the end of the  season a three-day lag time minimized the squared sums of 
e r ro rs  between escapement estimates and tower counts (equation 2.1 ) (Figure 
4 ) .  This lag time produced an escapement forecas t  of 1,140,139 f o r  15 July ,  
only 1% l e s s  than the cumulative tower count of 1,951,028 f o r  t ha t  day. Dur- 
ing the season a two or  three-day lag time was selected (Table 4 ) .  Daily 
percent e r ro rs  of forecas ts  during the season ranged from 264 on 24 June t o  
l e s s  than one towards the end of the project .  

The l e a s t  square method of calculat ing lag time (equation 1.2) did not pro- 
duce a more accurate forecas t  a f t e r  the season than t ha t  produced by the 
method used during the season. Although lag times of two and three  days s t i l l  
had the smallest  sums of e r ro rs  squared (Figure 5 ) ,  resul t ing EPI values pro- 
duced forecas ts  which were 18 and 13% l e s s ,  respect ively ,  than corresponding 
tower counts two and three days l a t e r .  



Table 2. Sockeye salmon spawning escapement es t imated  d u r i n g  t h e  season 
based upon l a g  t ime a n a l y s i s  of  t e s t  f i s h i n g  data, Kvichak River,, 
1 984. 

Escapement es t ima te  based upon l a g  t ime  a n a l y s i s  n o t  used d u r i n g  season. 

bag t ime  es t ima te  averaged w i t h  power curve es t imate  t o  c a l c u l a t e  escapement 
es t ima te  used d u r i n g  season, 



7/12 ACCLXUTED ESWzxcCT = 9,358,056 
7/12 ACCL..L;\TEIl Ihr)EX= 45584.09766 ( 2  SETS ON LAST DAY) 
-I' LESGTH 518.94 FISH/IkXI&Y = 160 FORECAST 7,296,501 (POWER aXVE) 

F I S H / I D C <  170 FORECAST a 7,752,134 (LISUR EG~EsSIOS) 
=I' kEIGRT a3.28 KG (5.02 LBS) 

UCFEE F I S H  PER INDEX FORECAST SL% OF FORECAST 
AHEAD SQL'ARES 7/ 12 

1 183 -877 8,381,855 23287092.00 8016888.00 
2 202.602 9,235,439 3670325.50 8405501.00 
3 183-734 8,375,331 3382382.50 7582828.00 
b 159.536 7,273,204 7050637.50 6499103.00 
5 161.277 7,351,676 10807695.00 6138447.50 

0.0 0.2 0.4 0.6 0.8 1.0 INDEX FORECAST 
DAY t---+---~----+~---~-~-+ 

AC'!XAL 

0 IE 0.00 0.00 210.. 00 
I a 0.00 0.00 116,OO 
1 a 0.00 0.00 475.00 
1 = 0-00 0.80 900.00 
1 = 

5 I =  
I El- 
I = 
I =  
I a 

10 I E T 
I a 

I m 

I a 

INDEX FORECAST ACXTAL 

D A T A P O I h T  hZ?3BEROF 
CL'RVE PLOT S W O L  P O I h T S  
0 - P  ---------- -----I-- 

TEST FISH T 23 
E S C A E ' W T  E 23 

THE PLOT S M O L  = L'SED W N  2 DATA POIXI3 XRE IS SAXE PLOT P O S I T I O X  

F igu re  3. Computer p r i n t o u t  showing es t ima te  of  E P I  and fo recas t  o f  escapement 
from runn ing  mean l e n g t h  by 1 i n e a r  and power curve  regress ions;  e s t i -  
mate of l a g  t ime by l e a s t  squares method; p l o t  of cumulat ive index  
and escapement curves on l a s t  day of t e s t  f i s h i n g ,  Kvichak R iver ,  1984. 



Table 3. Sockeye salmon escapement t e s t  f i s h i n g  data, i nc lud ing  d a i l y  est imates of spawning escapement made 
dur ing  the  season based upon running mean length,  Egegik River,  1984. 

- - -- --- 

R U N N N  ESTIWED C m M  
FISHING WMIVIE W kaEPdM b(EIUN ~~ ('GHOUSPNDG) 

BATE 'I'IMF, m INDM mmx I I.mGm LEam ~ r n  XmFt cum1 -------- ........................................................ 
6 18 81.00 25 116.14 116.14 2.88 562.30 562.30 - 
6 19 100.23 5 12.84 128.98 1.77 498,42 555.94 7 
6 20 113.70 20 41.49 170.47 2.1% 516.00 546.22 11 
6 21 Ill .ll 16 36 .47 206.94 1.98 504.75 538.91 16 
6 22 112.70 13 29.60 236.54 2.10 513.24 535.70 20 
6 23 90.20 19 85.14 321.68 2.41 543.71 537.82 26 
6 24 28.80 3 1 503.75 825.43 2.20 544.48 540.74 146 
6 25 46.70 1129 826.44 1651 .'87 2.75 537.37 538-58 129 
6 26 77.90 51 344.54 1996.41 2.77 549.76 540.55 149 
6 27 68.70 89 413.92 2410.34 2.72 543.40 541.05 17 8 
6 28 67.60 89 102 8.7 9 3439.12 2.65 544.33 542.04 248 

1 
P 6 29 29.20 7 5 2272.51 5711.64 2.67 545.21 543.31 
m 

400 
I 6 30 29.40 106 2974.10 8685.74 2.65 542.73 543.11 611 

7 1 30.70 84 1007.34 S93.08 2.61 544.22 543.23 683 
7 2 49.00 115 2086.14 11779.22 2.62 535.54 541.86 857 
7 3 62.90 107 598.77 12377.99 2.24 520.01 540.80 923 
7 4 36.90 1 26 1384.83 13762.82 2.45 530.82 539.79 1,050 
7 5 48.90 1 52 15% .08 15358.89 2.45 544.23 540.26 1 ,154 
7 6 18.00 127 3318.55 18677,44 2,66 55130 542.22 1 ,345 
7 7 30.50 129 1707.50 20384.94 2,71 544.03 542.37 1,462 
7 8 15.50 183 3342.64 23727.58 2,62 548.89 543.29 1,708 
7 9 6.70 7 5 2689.53 26417.11 2.64 540.52 543,14 1,861 
7 10 tU.90 66 301.39 26718.51 2.40 531.08 543,OO 1,889 
711 92.00 45 130.63 26849.13 2.32 517.02 542.87 1 906 
7 12 87.20 35 98.08 26947.22 2.12 5110.36 5412.74 1,913 ..................... .......................................... 

TDTAL 1912 26947.22 
WAN 2.60 542,%4 

Y = (3.1678 x lo3') X 1-10'54071 , where Y = EPI ,  X = mean leng th  (mm), and R 2  = 0.7383. 

Escapement est imates based upon running mean length  u n t i l  2 Ju ly .  Estimates fo r  2 J u l y  based upon a e r i a l  
survey, est imates from 3 J u l y  u n t i l  end o f  season based upon l a g  t ime ana lys is  (Table 4 ) .  



EGEGM 

7/12 ACCLWLATED ESCAP- 1,117,710 
7/12 ACCLW'LATm I,WM= 26947.21875 ( 4  S E E  ON LAST DAY) 

W G T H  = 5i2.74 FISH/I?\?)M = 70 MRECAST = 1,911,960 (PCWm CLXK) 
L'EICHT ~2.60 KG (3.73 U S )  

WGTDlE FISX PER ISDEX FORECAST SLYS OF FOREUST 
.-4D SQi'.lSEf i /  12 

I 41.629 1,121,793 492226.84 lll7710.00 
2 4L.833 1,117,277 134733.45 1117713.iIO 
3 02.3;O 1,140,:38 !61756.33 1 ;!7710.80 
4 47.106 1,169,374 279309.C9 !li77;0.00 
5 54.330 i,477,520 369153.72 lI17TlO.GO 

DAY +----+-----+-----+--------+---,----+ 
0 .O 0.2 0.4 0.6 0.8 1.3 I?;DE.( FORECST ACT:-AL 

DATA WIXT X'L?IBER OF 
CLXb'E PLOT SYXBOL P O I X S  ---- ------- --------- 

TEST FISH F 2 5 
iSUPE!C\T E 2 4 

FdE PLOT St'lBOE a ESED 2 DATA POIhTS r G E  IY SAYE PLOT POSITZCS 

Figure 4. Computer printout showing estimate of EPI and forecast of escapement 
from running mean 1 ength by 1 inear and power curve regressions; e s t i -  
mate of lag time by cumulative escapement divided by cumulative- index 
method; plot of cumulative index and escapement curves on l a s t  day of 
t e s t  fishing, Egegik River, 1984. 



Table 4. Sockeye salmon spawning escapement estimated during the season 
based upon lag time analysis of t e s t  fishing data, Egegik River, 
1 984. 

Lag time estimate averaged with power curve estimate to  calculate escapement 
estimate used during season. 
Escapement estimate based upon lag time analysis not used during season. 

3 Aerial survey estimate used during season instead of lag time estimate. 
' Lag time chosen for  estimate did not minimize sum o f  errors squared, b u t  

was considered to be the most reasonable choice. 
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Figure 5. Computer p r i n t o u t  showing estimate of EPI  and forecast  o f  escapement 
from r u n n i n g  mean l e n g t h  by l inear  and  power curve regressions; e s t i -  
mate of l a g  time by l e a s t  squares method; p l o t  of cumulative index 
and escapement curves on l a s t  day of tes t  f i s h i n g ,  Egegik  River, 1984. 



Ugashi k  R i ve r  

Tes t  f i s h i n g  began on 24 June and ended on 17 Ju l y .  A t o t a l  o f  793 sockeye 
salmon were caught r e s u l t i n g  i n  20,137.66 cumula t i ve  index p o i n t s  (Appendix 
Table 9 ) .  Sockeye salmon mean l e n g t h  and we igh t  were 522.86 mm and 2.23 kg, 
r e s p e c t i v e l y  (Table 5 and Appendix Table 10) .  

N e i t h e r  a  power curve model (equa t ion  9 .  1 ) based upon runn ing  mean l e n g t h  n o r  
l a g  t ime ana l ys i s  was r e l i e d  upon d u r i n g  t he  season t o  f o r e c a s t  escapements, 
s i nce  most sockeye salmon escaping t h e  f i s h e r y  remained w i t h i n  t he  r i v e r  
mouth and lagoon and d i d  n o t  beg in  moving p a s t  t h e  t e s t  f i s h i n g  s i t e  i n  sub- 
s t a n t i a l  numbers u n t i l  11 Ju l y .  Therefore,  cumulat ive t e s t  f i s h  i nd i ces ,  as 
w e l l  as tower counts, g r e a t l y  underest imated t h e  number o f  sockeye salmon 
a c t u a l l y  w i t h i n  t h e  r i v e r .  A e r i a l  surveys were used t o  d i r e c t l y  fo recas t  
escapement and t o  s e l e c t  l a g  t imes t o  f o r e c a s t  escapements. 

A t  t h e  end o f  the  season, 17 Ju l y ,  t h e  l eng th  model produced an escapement 
fo recas t  of 697,803, 2Q% l e s s  than  t h e  cumulat ive tower count  on t h a t  day 
(F igu re  6 ) .  Resu l ts  o f  l a g  t ime a n a l y s i s  i n d i c a t e d  t h a t  one, seven, and 
e igh t -day  l a g  t imes a99 performed e q u a l l y  w e l l  i n  m in im iz i ng  t h e  squared 
sums o f  e r r o r s  between escapement est imates and tower counts (equa t ion  2.1). 
A  one-day l a g  t ime  produced an escapement fo recas t  o f  1,003,978 f o r  18 Ju l y ,  
o n l y  1% g r e a t e r  than the  cumulat ive tower count  f o r  t h a t  day, w h i l e  seven 
and e igh t -day  l a g  t imes produced f o recas t s  which were 8.7 and 9.6 t imes 
g rea te r ,  r e s p e c t i v e l y ,  than  corresponding tower  counts seven and e i g h t  days 
l a t e r .  D a i l y  percen t  e r r o r s  o f  l a g  t ime f o recas t s  used d u r i n g  t h e  season 
ranged from 585 t o  -87 (Tab le  6 ) .  

The l e a s t  squares method o f  c a l c u l a t i n g  l a g  t ime (equa t i on  2.2) d i d  n o t  pro-  
duce a  more accura te  f o r e c a s t  a f t e r  t h e  season thaw t h a t  produced by t he  
method used du r i ng  t h e  season ( F i g u r e  7 ) .  An e igh t -day  l a g  t ime  had t he  
sma l l es t  sums of e r r o r s  squared, b u t  produced a  f o r e c a s t  which was 8.3 t imes 
g r e a t e r  than t h e  corresponding cumulat ive tower count  e i g h t  days l a t e r .  A 
f i ve -day  l a g  t ime would have produced t h e  b e s t  f o r e c a s t  f o r  t h i s  method, b u t  
t h i s  l a g  t ime had one o f  t h e  h i ghes t  sums of e r r o r s  squared. 

I gush i k  R i ve r  

Tes t  f i s h i n g  was conducted f rom 18 June u n t i l  14 J u l y .  A  t o t a l  o f  1,206 
sockeye salmon were caught r e s u l t i n g  i n  25,742.54 cumulat ive d a i l y  index 
p o i n t s ,  i n c l u d i n g  i n t e r p o l a t e d  data (Appendix Table 11 ) .  Sockeye salmon 
mean l e n g t h  and we igh t  were 570.34 mm and 3.18 kg, r e s p e c t i v e l y  (Table 7 ) .  

Due t o  problems w i t h  i n t e r p r e t a t i o n  of t e s t  f i s h i n g  data, r e s u l t s  o f  t h i s  
p r o j e c t  were used as q u a l i t a t i v e ,  r a t h e r  than q u a n t i t a t i v e ,  measures o f  
sockeye salmon spawner abundance d u r i n g  t h e  season. 

Attempts were made t o  use a  l i n e a r  regress ion  model (equa t ion  1.2) based 
upon runn ing  mean we igh t  t o  f o r e c a s t  escapements d u r i n g  t h e  e a r l y  p o r t i o n  
o f  t h e  season. However, we igh t  model fo recas ts  tended t o  be much g r e a t e r  
than a e r i a l  survey es t imates  and cumulat ive tower counts. Therefore,  escape- 
ment est imates from t h i s  model were n o t  used d u r i n g  most o f  t h e  season. 



Table 5. Sockeye salmon escapement t e s t  f i s h i n g  data, i n c l u d i n g  d a i l y  est imates of spawning escapement made 
dur ing  the  season based upon running mean length, Ugashi k River,  1984. 

T(0NNIMG ESTIMATED CUMULATIVE 
PISHIMG =IVE HEAN MEW MEPN E 2 X A E J m  (THOU-) 

aATE TIME CAYrCJi INDJiX INDEX WEIGHT I.BIGIM LENGm F W ~ M  P~JER CURVE1 

WI'AL 
MEAN 

C-7'49321, where Y = EPI ,  X = mean l e n g t h  (mm), and R2 = 0.5516. Y = ( 9 . 4 1 9 0 ~  10 ) X 

2 Escapement est imates based upon a e r i a l  surveys most o f  the  season, r a t h e r  than t e s t  f i s h i n g  data, s ince 
sockeye salmon stayed w i t h i n  lagoon below t e s t  f i s h i n g  s i t e  and d i d  no t  begin t o  move past  the  count ing 
tower u n t i l  11 Ju l y .  
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Figure  6. Computer p r i n t o u t  showing est imate o f  EPP and fo recas t  s f  escape- 
ment from running mean leng th  by l i n e a r  and power curve regressions; 
est imate o f  l a g  t ime by cumulat ive escapement d i v ided  by cumulat ive 
index method; p l o t  o f  cumulati.ve index and escapement curves on l a s t  
day o f  t e s t  f i sh ing ,  Ugashik River,  1984. 



Table 6. Sockeye salmon spawning escapement es t imated  du r i ng  t h e  season based 
upon l a g  t ime  a n a l y s i s  of t e s t  f i s h i n g  data,  Ugashik R i ve r ,  1984. 

2 937 1 6 28 
3 2 ,0201 6 30 

1 - 4  1,5001 7 2 
4 4,851 7 3 
5 20 ,41 9l 7 5 
3 27 ,4762 7 4 
5 57,539 7 7 
5 57,503 7 8 
6 67,260 7 10 
7 €%,1€%2 7 12 

7 O R 8  92,7 07' 7 14 
8 88,16s3 7 3.5 
9 111,777 7 17 

N O W A Y T D C H C O S E ~ I A 6 l C a M E S  
NO WAY TD CEIcaSE AWM; LAG TIMES 

4 655,972 7 15 
5 1,761,6 87' 7 17 
5 3,248 695l 7 18 
2 949,064 7 16 

N O W A Y ~ C H c a S E P m S N G ~ ! C I M E S  
3 866,177 7 19 

NO Es- !JlAm WRING SEYEm 
- - - - - - - - --- 

I Escapement es t ima te  based upon l a g  t ime a n a l y s i s  n o t  used d u r i n g  season. 

Lag t ime  chosen f o r  es t ima te  d i d  n o t  min imize sum of e r r o r s  squared, b u t  
was cons idered t o  be t h e  most reasonable choice.  

Lag t ime  es t ima te  averaged w i t h  manager's assessment t o  c a l c u l a t e  escape- 
ment es t ima te  used d u r i n g  season. 

A e r i a l  survey es t ima te  used d u r i n g  season i ns tead  o f  l a g  t ime  est imate.  
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Figure 7. Computer printout showing estimate of EPI and forecast of escape- 
ment from running mean length by l inear  and power curve regressions; 
estimate of lag time by l ea s t  squares method; plot of cumulative 
index and escapement curves on l a s t  day of t e s t  f ishing, Ugashik 
River, 1984. 



Table 7. Sockeye salmon escapement t e s t  f i s h i n g  data, i n c l u d i n g  d a i l y  est imates o f  spawning escapement made 
du r i ng  the  season based upon running mean weight,  Igush ik  River ,  1984. 

IulWm ESTIMATED COEPULATIVE 
F I S H I N G  (xlbmATIVE HEAN ME?W ME2N ESCAPEWm! ( l ' W € l ~ )  

TIME CATCH INDEX INDM WEIGHT LEhG'IM WEIGKL' F W  LINEAR 

I Y = 195.9302 - 50.5202 X , where Y = EPI, X = mean weight  (kg) ,  and R 2  = 0.6002. 
2 Escapement est imates based upon mean weight no t  used du r i ng  season. 
3 I n te rpo la ted  data. 



A t  the  end of the season, 94 July ,  the length model produced an escapement 
f ~ r e c a s t  of 908,097, which was 6.3 times greater  than the cumulative tower 
count f o r  t ha t  day and 4.9 times greater  than the cumulative tower count f o r  
the e n t i r e  season (Figure 8 ) .  

Lag time analysis  was not used during the season due t o  problems w i t h  the 
computer software a t  the Dillingham ADF&G o f f i c e ,  A t  the end of the season 
a three-day lag time minimized the squared sums of e r ro rs  between escapement 
estimates and tower counts (equation 2.1 ) (Figure 8 ) .  This lag time produced 
an escapement forecas t  of 172,834 f o r  17 July ,  only 6% l e s s  than the cumula- 
t ive  tower count of 162,054 f o r  t ha t  day. 
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Figure 8. Cornputer printout showing estimates of E P I  and forecast of escape- 
ment from running mean length by l inear and power curve regressions; 
estimates of lag time by cumulative escapement divided by cumulative 
index method; plot o f  cumulative index and escapement curves on l a s t  
day of t e s t  f ishing, Igushik River, 1984. 
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Appendix F i g u r e  1 .  L i nea r  r eg ress i on  of Kvichak t e s t  f i s h  E P I  va lues on mean 
l eng ths  i n  Appendix Table  1. 
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Appendix F i g u r e  2 .  L inea r  regress ion  o f  Kvichak t e s t  f i s h  E P I  va lues on mean 
weights  i n  Appendix Table 1. 
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Appendix F igu re  3. Power curve f i t  of Egegi k t e s t  f i s h  E P I  values and mean 
lengths i n  Appendix Table 2. 
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Appendix F igure  4. Power curve f i t  of Egegik t e s t  f i s h  EPI values and mean 
lengths i n  Appendix Table 2 .  
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EP% = a X  where X 'length 2 6 
a = 245942 X 10 
b -10.5523 
r = -.856 

Appendix F igu re  5. Power curve f i t o f  Ugashik t e s t  f i s h  EQI  va lues and mean 
leng ths  i n  Appendix Table 3. 
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Appendix F igure  6. Power curve f i t  o f  Ugashik t e s t  f i s h  E P I  va lues and mean 
weights  i n  Appendix Table 3. 
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Appendix F igure  7. L inea r  regression of Igush ik  t e s t  f i s h  €PI va lues  on mean 
leng th  i n  Appendix Table 4. 



ESCAP- PER INDEX (EPI)  

EPI: = a + bX &ere X length 
a = 158.14 
b a -33.9621 
P = -.524 (not recomnended for use in 1985) 

Appendix Figure 8. Linear regression of Igushik tes t  fish EPI values on mean 
weight in Appendix Table 4. 



Appendix Table 1. H i s t o r i c a l  data on mean weight  (kg) ,  mean l eng th  ( m m ) ,  and 
E P I  values, used t o  compute nex t  season's (1985) regress ion  
formula, Kvichak R iver  sockeye salmon t e s t  f i s h e r y .  

Note: Length and we igh t  data from t e s t  f i s h i n g  samples. 

Mean d a i l y  t e s t  f i s h  i nd i ces  NOT weighted by fathom hours. 

EPI values based on t o t a l  escapement d i v i d e d  by t o t a l  mean d a i l y  
t e s t  f i s h  i nd i ces .  

1979 EPI n o t  used because t e s t  f i s h i n g  ended prematurely (Weacham 
1980). Other data p r i o r  t o  1979 n o t  used because no t e s t  f i s h  
l e n g t h  o r  weight  samples ava i l ab le .  

L i n e a r  regress ion  formulas f o r  9985 f i e l d  season are: 

EPI = a +  b X  

i f  X = l e n g t h  
then a  = 5567.19 

b = -10.3443 
r = -.960 

i f  X = we igh t  
then a  = 1482.16 

b  = -550.0314 
P = -.949 



Appendix Table 2. H i s t o r i c a l  da t a  on mean weight (kg ) ,  mean length  (m), and 
EPI va lues ,  used t o  compute next  s e a s o n ' s  (1 985) regress ion  
formula,  Egegi k River sockeye salmon tes t  f i s h e r y .  

Note: Length and weight d a t a  from tes t  f i s h i n g  samples. 

Mean d a i l y  test  fish ind i ce s  NOT weighted by fathom hours .  

EPI va lues  based on t o t a l  escapement d iv ided  by t o t a l  mean d a i l y  
test f i s h  i nd i ce s .  

9998 EPI no t  used because tes t  f i s h i n g  s i t e  was changed i n  1979 
(Meacham 1980).  Other d a t a  p r i o r  t o  1978 not  used because no 
tes t  f i s h i n g  length  o r  weight  samples a v a i l a b l e .  

Power curve regress ion  formulas f o r  1985 f i e l d  season a r e :  

B EPI = a X .  

i f  X = l ength  

then a = 215516 X 10 2 3 

b = -9.7522 
P = -.832 

i f  X = weight 

then a = 880.212 
b = -3.0917 
r = -.904 



Appendix Table 3. H i s t o r i c a l  data on mean weight  (kg),  mean length  (m) ,  and 
E P I  values, used t o  compute nex t  season's (9985) regress ion  
formula, Ugashik R iver  sockeye salmon t e s t  f i she ry .  

Note: Length and weight  data from t e s t  P i sh i  ng samples. 

Mean d a i l y  t e s t  f i s h  i nd i ces  NOT weighted by fathom hours. 

%PI values based on t o t a l  escapement d i v ided  by t o t a l  mean d a i l y  
t e s t  f i s h  ind ices .  

1978 E P I  no t  used because t e s t  f i s h i n g  s i t e  was changed i n  1979 
(Meacham 1980). Other data p r i o r  t o  1978 no t  used because no 
t e s t  f i s h i n g  l eng th  o r  weight  samples ava i l ab le .  

Power curve regression formulas fo r  1985 f i e l d  season are: 

E P I  = a  X B 

if X = l eng th  

then a  = 24594% X 18 25 

b  = -1 8.5523 
r = -0856 

i f  X = weight  

then a  = 909.809 
b  = -3.3529 
r = -.86Q 



Appendix Table 4. H i s t o r i c a l  data on mean weight  (kg) ,  mean length  (mm) , and 
E P I  values, used t o  compute nex t  season's (1985) regress ion  
formula, Igush i  k  R i ve r  sockeye salmon t e s t  f i shery .  

YEAR WEIGHT LENSm ESCAPEMENT INDM ESC/INDEX 

Note: Length and weight  da ta  from t e s t  f i s h i n g  samples a f t e r  1978, and 
from Igush ik  sec t i on  commercial ca tch  samples i n  1976 and 1977. 

Mean d a i l y  t e s t  f i s h  i nd i ces  NOT weighted by fathom hours. 

EPI values based on t o t a l  escapement d i v i d e d  by t o t a l  mean d a i l y  
t e s t  f i s h  ind ices .  

1983 da ta  n o t  used because unusua l l y  low lengths and weights (Bucher 
and Freder ickson 1984). Length da ta  n o t  a v a i l a b l e  i n  1976. 

The l i n e a r  regress ion formulas below are  NOT recommended f o r  use 
i n  es t ima t i ng  1985 E P I  values due t o  low c o r r e l a t i o n  c o e f f i c i e n t s .  

i f  X = l eng th  

then a = 319.08 
b = -.5164 
r = -.426 (NOT s t a t i s t i c a l l y  s i g n i f i c a n t )  

if X = weight  

then a = 158.14 
b = -33.9621 
r = -.524 (NOT s t a t i s t i c a l l y  s i g n i f i c a n t )  



Appendix Table 5 .  Kvichak R iver  sockeye salmon t e s t  f i sh ing  catch, f i s h i n g  
time, indices,  mean weight, and leng th  by s e t  and s ta t i on ,  
1 984. 

EENGlfI FISHING Ml3m 
SET S'B1TION OF NET WEIGHT LENGTa 

m DAY NO. NO. (FATBrnd (MINI rn (KG) (MI 



Appendix Table 5. Kvichak River sockeye salmon t e s t  fishing catch, fishing 
time, indices, mean weight, and length by se t  and s ta t ion ,  
1984 (continued) . 

LENGTB FISHING MEW M E m  
SET S!IA!I'ION OF NGT TIME WEIGRT LENG'm 

rn DAY NO. NO. (FATBrn) (MIN) cA!KH - (KG) (H) 

July 1 43 
1 44 
1 45 
1 46 
2 47 
2 48 
2 49 
2 50 
3 51 
3 52 
3 53 
3 54 
4 55 
4 56 
5 57 
5 58 
5 59 
5 60 
6 61 
6 62 
6 63 
6 64 
7 65 
7 66 
7 67 
7 68 
8 69 
8 70 
8 71 
8 72 
9 73 
9 74 
9 75 
9 76 
10 77 
10 78 
10 79 
10 80 
11 81 
11 82 
11 83 
11 84 
12 85 
12 86 



Appendix Table 6. Age, l e n g t h  (mid-eye t o  t a i l  f o r k ,  mm) and weight  (round 
weight, kg) s t a t i s t i c s  fo r  sockeye salmon caught dur ing  
Kvichak River,  B r i s t o l  Bay, t e s t  f i sh ing ,  1984. 

Percent 
&an length 
Std. er ror  
Sarr@le s i z e  

&an weight 
Std, er ror  
Saq1e s i z e  

F d e s  ----- 
Percent 
k m  length 
Std. error 
SaKpPe s i z e  

k a n  weight 
Std. errQr 
Sample s i z e  

- - -- 

& r e n t  
&an length 
Std. error 
San-pPe s i z e  

Mean weight 
Std. er ror  
Sxq~le s i z e  



Appendix Table 7 .  Egegik R iver  sockeye salmon t e s t  f i s h i n g  catch, f i s h i n g  
t ime, ind ices ,  mean weight,  and l eng th  by s e t  and s t a t i o n ,  
1  984. 

LeJGm FISBIlG MEAN MEAN 
SET SWTICN CF NET TIME WIGHT LENG'IB 

MI! NO. M. (FA!lBCS) ( 1  INlXX (KG) (MI 

June 18 1 
18 2 
18 3 
18 4 
19 5 
19 6 
19 7 
19 8 
20 9 
20 10 
20 11 



Appendix Table 7 .  Egegik River sockeye salmon t e s t  fishing catch, fishing 
time, indices, mean weight, and length by s e t  and s ta t ion ,  
1984 (continued) . 

LEWD4 PISHW M E W  MEAN 
SET S'WTION OF NE2 TIBE WEIGRT rBG'IH 

MDb3pI BW NO. NB. (FATRCW) (MINI C A K H  INDEX (KG) (MI 
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Appendix Table 9. Ugashik R iver  sockeye salmon t e s t  f i s h i n g  catch, f i s h i n g  
time, ind ices ,  mean weight, and length  by s e t  and s t a t i o n ,  
9 984. 

LEGm FISHING MEAN MEW 
sa SWION CP NET TIHE WEIGHT ~ r n  

blQm NO. NO. (Frnrn) (m) IND= (KG) 



Appendix Table 9. Ugashik River sockeye salmon tes t  fishing catch, fishing 
time, indices, mean weight, and length by set  and s tat ion,  
1984 (continued). 

IEbGm F I S H I N G  MEAN MEW 
S G T  SWION CF NGT rn WEIGHT LENTEl 

WN!U-I DAY NO. NO. ( F m m )  (MIN) CA!nX INDM (KG) 

July 6 47 
6 48 
6 49 
6 50 
7 51 
7 52 
7 53 
7 54 
8 55 
8 56 
8 57 
8 58 
9 59 
9 60 
9 61 
9 62 
10 63 
10 64 
10 65 
10 66 
11 67 
11 68 
11 69 
la 70 
12 71 
12 72 
13 73 
13 74 
13 75 
13 76 
14 77 
14 78 
14 79 
14 80 
15 81 
15 82 
16 83 
16 84 
16 85 
16 86 
17 81 
17 88 
17 89 
17 90 
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Appendix Table 11. Igush ik  R iver  sockeye salmon t e s t  f i s h i n g  catch, f i s h i n g  
time, ind ices ,  mean weight, and length  by s e t  and s t a t i o n ,  
1 984. 

June 18 
18 
19 
19 
20 
20 
21 
21 
22 
22 
23 
23 
24 
25 
25 
26 
26 
27 
27 
28 
28 
2 9 
2 9 
30 
30 

July P 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 
7 
8 
9 
10 
10 
11 
11 
12 
12 
13 
13 
14 

SET 
NO. 

Ee3;TB FISHIX 
Swim a? NE!r TIME 
No. (FrnOEIS) (MINI cxlm INDM 



1984 NUSHAGAK R I V E R  CHINOOK SALMON ESCAPEMENT ESTIMATION 

FROM SUBSISTENCE CATCH MONITORING 

R e  E r i c  Minard and Mark Frederickson 
Alaska Department of F i sh  and Game 

D i v i s i o n  o f  Commercial F i she r ies  
Bi l l ingham, Alaska 

INTRODUCTION 

The Lewis Point ,  Nushagak River,  subsistence catch mon i to r ing  program has 
been conducted by Alaska Department of F i sh  and Game (ADF&G) personnel f o r  
the  l a s t  th ree  summers, 1982-1 984 (Mi nard 1982; M i  nard e t  a1 . 1983). The 
goal o f  t h i s  program i s  t o  est imate the  number of chinook salmon (Onc~shynchus 
tshawytscha) en te r i ng  the Nushagak R iver  drainage t o  spawn by indexing sub- 
s is tence catches made near the  R iver  mouth. Estimates s f  spawner abundance 
a re  needed t o  ensure t h a t  escapement l e v e l s  a re  a t ta ined,  subsistence har- 
v e s t  needs a re  met, and surp lus chinook salmon can be harvested w i t h i n  the  
comnercial f i s h e r y .  Spec i f i c  ob jec t i ves  are: 1 ) t o  c o l l e c t  catch per  u n i t  
of e f f o r t  data f o r  t he  Lewis Po in t  chinook salmon subsistence f i she ry ,  2 )  
t o  sample subsistence catches t o  ob ta in  age, sex, and s i z e  data f o r  chinook 
as we9 1 as sockeye salmon (0. nerka) , and 3 )  t o  develop models based upon 
subsistence catch data which can be used t o  p r e d i c t  t o t a l  chinook salmon 
spawning escapement. 

METHODS 

Subsi stence Catch Mon i to r ing  

Three subsistence f i s h i n g  camps, l o c a l l y  re fe r red  t o  as F i r s t ,  Second, and 
T h i r d  Place, have been operated a t  Lewis P o i n t  (F igure  1 ) .  Data f o r  the 
present  study have been c o l l e c t e d  a t  F i r s t  Place, the  camp c loses t  t o  t he  
Nushagak R iver  mouth, s ince f i s h i n g  e f f o r t  and pat te rns  have been f a i r l y  
cons i s ten t  over t ime w i t h i n  t h i s  camp. 

Subsistence f i s h e r y  catch in fo rmat ion  was c o l l e c t e d  by an ADF&G techn ic ian  
s ta t ioned a t  Lewis Po in t  and repor ted d a i l y ,  v i a  radio-telephone, t o  ADF&G 
management s t a f f  members s ta t i oned  i n  Di 11 i ngham. 

Verbal i n te rv iews  w i t h  fishermen were used t o  est imate chinook salmon catches 
fo r  4 and 5 June. Actual observat ions on f i s h i n g  a c t i v i t i e s  by the techni -  
c i a n  were used t o  est imate catches f o r  6 t o  28 June. Twenty o r  more g i l l  
nets were sometimes f i shed  a t  F i r s t  Place dur ing  a s i n g l e  day, bu t  on l y  7 
o r  8 g i  11 nets were f i shed  r e g u l a r l y  throughout the season and were made 





w i t h  web having a l a r g e  s t re tched mesh s ine  (17.7 t o  21.6 cm 67 t o  8-1/2 
inches]) .  These g i l l  nets were designated as index nets and monitored 
throughout the  season. On days when the  techn ic ian  was no t  ab le  t o  check 
every subsistence ne t  being fished, catches i n  index nets were used t o  e s t i -  
mate t o t a l  d a i l y  catch (S) us ing  the  fo l low ing r e l a t i o n s h i p :  

S = N x  C I ,  where 

N = t o t a l  number o f  nets f i shed  dur ing  day, and 

C I  = average d a i l y  catch o f  index nets. 

C I  was ca l cu la ted  as fo l lows:  

C I  = 
i = l  , where 

Ci = subsistence catch of chinook salmon i n  ith net  f o r  both h igh  t i d e s  
dur ing  a f i s h i n g  day, and 

N I  = number s f  index nets checked. 

I n  a d d i t i o n  t o  determining C I ,  t he  average chinook salmon catch f o r  a11 sub- 
s is tence nets was ca lcu la ted  fo r  each h igh  t i d e  (CPUE) and each day (CA) as 
f o l  lows: 

CPUE = -- ' where NT 

P = t o t a l  subsistence catch f o r  a9 1 nets checked ( index nets as we1 9 as 
non-i ndex nets ) ,  and 

NY = t o t a l  number o f  nets checked; 

C CTi 

CA = 
i = l  . where 

CTi = the sum o f  CPUE values f o r  a s i n g l e  day fo r  the ith net.  

A f t e r  the  season, average chinook salmon catch per  ne t  f o r  t he  season (mean 
o f  a1 1 d a i l y  CT values, he rea f te r  r e f e r r e d  t o  as the grand mean) was compared 
w i t h  grand mean values f o r  1982 and 1983 using a t - t e s t  f o r  means w i t h  unequal 
variances (Sokal and Rohl f  1969). 



Ca lcu la t i on  o f  D a i l y  Index 

Pest f i s h i n g  i nd i ces  were ca lcu la ted  f o r  several index nets dur ing  each h igh  
t i d e .  F i sh ing  t ime f o r  each index ne t  was e i t h e r  determined by d i r e c t  obser- 
v a t i o n  o r  estimated. A n e t  was considered t o  have begun f i s h i n g  when the 
f i r s t  3.6 m ( 2  fm) of i t s  length  were covered w i t h  water by the  incoming 
t i d e .  A n e t  was considered t o  have ceased f i s h i n g  when a1 1  b u t  3.6 m ( 2  fm) 
were exposed by the  outgoing t i d e ,  o r  i t  was p u l l e d  from the  water by a f i s h -  
erman. 

Index p o i n t s  were ca lcu la ted  f o r  each index n e t  fo r  each h igh  t i d e  us ing  the 
f o l l o w i n g  equation: 

CH - Ii - (NLi x  Ti) x  100, where 

Ii = index f o r  t he  ith net, 

CHi = subsistence catch f o r  the ith net, 

NLi = l eng th  of ith net  (fathoms o r  m), and 

Ti = t ime ith net  was f ished (hours) .  

Mean index (MI) fo r  each t i d e  was ca lcu la ted  us ing the  equation: 

D a i l y  index was the  sum o f  mean ind i ces  f o r  each t i d e  dur ing  a  s i n g l e  day. 

Esca~ement Est imat ion 

During the  season, p red i c t i ons  of chinook salmon escapement were made us ing  
a  l i n e a r  regression model: 

EPI = a  + bG, where 

EPI = escapement per  index po in t ,  

G = mean g i r t h  of chinook salmon caught by subsistence fishermen, 
and 

a  and b  = constants denot ing the  i n t e r c e p t  and slope o f  the  l i n e ,  
respec t i ve l y .  



Since o n l y  two years  o f  da ta  were a v a i l a b l e ,  t h i s  model was n o t  considered 
t o  be o f  g r e a t  p r e d i c t i v e  va lue.  

A f t e r  t h e  season, EPI est imates were ad jus ted  based upon i n f o r m a t i o n  f rom 
a e r i a l  surveys (Bucher 1984) and sampl ing conducted on con junc t i on  w i t h  a 
P a c i f i c  salmon enumeration sonar p r o j e c t  l oca ted  f u r t h e r  u p r i v e r  near  Portage 
Creek ( F i g u r e  1 ) .  Sampling near Portage Creek was conducted w i t h  d r i f t  g i l l  
ne t s  and beach seines. 

Accuracy of d a i l y  cumula t i ve  escapement es t imates  made d u r i n g  t h e  season was 
expressed as t h e  percen t  e r r o r  . (PI)  of w i t h i n -  and post-season es t imates :  

(WE-PE) x 100, where P I  = PE 

WE = wi th in-season est imate,  and 

PE = post-season est imate.  

Age, Sex, and S ize  

Chinook salmon caught by Lewis P o i n t  subs ic tence f ishermen were sampled t o  
o b t a i n  age, sex, we igh t  (neares t  10 g),  l e n g t h  (mid-eye t o  t a i l  f o r k ) ,  and 
maximum g i r t h  (mm) data.  Ages were ob ta ined  f rom a s i n g l e  sca le  taken from 
each f i s h .  Date of cap tu re  and g i l l n e t  mesh s i z e  were recorded f o r  a l l  
samples. Sockeye salmon caught by subs is tence f ishermen were sampled as 
t ime a1 lowed. 

Cl imatoSogical  and Hydro1 og i  ca l  Observat ions 

Sky cover, p r e c i p i t a t i o n  (mm), wind d i r e c t i o n  and speed (km pe r  hour) ,  mean 
a i r  and water  temperatures ("C),  and t u r b i d i t y  were recorded a t  0800 and 2000 
hour each day. D a i l y  mean p r e c i p i t a t i o n  and temperatures were c a l c u l a t e d  a f t e r  
t he  season. 

RESULTS AND DISCUSSION 

Subsistence Catch Moni t o r i n a  

Chinook salmon ca tch  a t  F i r s t  Place was est imated t o  be 733, about 7.3% o f  
t h e  t o t a l  est imated subs is tence harves t  o f  9,769 f o r  the  e n t i r e  Nushagak 
R i ve r  drainage. Average ca t ch  per  n e t  a t  F i r s t  P lace was es t imated  t o  be 
2.69 chinook salmon, b u t  d a i l y  catches ranged frm 0 t o  17.67 (Table 1 ) .  
Grand mean chinook salmon ca tch  p e r  n e t  i n  1984 (2.87) was l e s s  than e i t h e r  
o f  t h e  preceding two years (1983, 4.80; 9982, 7.20) (Table 2). However, 
these d i f f e r e n c e s  were n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  ( t - t e s t ,  PzQ.05). I n  
a1 1 t h r e e  years,  g r e a t e s t  d a i l y  catches pe r  n e t  were made d u r i n g  2Q t o  28 
June. 



Table 1. Chinook salmon catch per  u n i t  of e f f o r t  (CPUE), mean d a i l y  index, 
and cumulat ive index based upon subsistence catches a t  Lewis Po in t ,  
Nushagak River,  1984. 

&an pail Index I 
dG?%mpeh:s, 

Cumilative 
Ila te BUE~ Index 

Mean 2.69 Total 1578.52 
Std. Qrst 4.85 

Chinook salmon catch per  n e t  f o r  a l l  nets whi ch were checked ( index and 
non- i ndex nets ) . 



Table 2. Mean chinook salmon d a i l y  catch per  subsistence net,  Lewis Po in t ,  
Nushagak R i ve r ,  1982-1 984'. 

mte 1982 1983 1984 Three Year Average 

7/ 1 - 
2 0 *o 
3 6 .7 
4 0 00 
5 0.7 - 

7.2 
a d .  error 13.6 

Chinook salmon catch per  n e t  fo r  a19 nets which were checked ( index and 
non-i ndex ne ts ) .  



Escapement Est imates 

Th i s  was t h e  f i r s t  a t tempt  t o  es t imate  ch inook salmon spawning escapement 
from subs is tence ca tch  data c o l l e c t e d  a t  Lewis Po in t .  A t o t a l  o f  578.52 
subs is tence ca t ch  index p o i n t s  were ob ta ined  du r i ng  t he  season (Table 1 ) .  
About 98% of t he  i ndex  p o i n t s  were ob ta ined  d u r i n g  22 t o  28 June. Cumula- 
t i v e  c h i  nook salmon spawni ng escapement was est imated t o  be 92,600, based 
upon an EPI v a l u e  o f  260. 

A f t e r  t h e  season, data from a e r i a l  surveys (Bucher 1984) and t h e  Portage 
Creek P a c i f i c  salmon enumeration p r o j e c t  i n d i c a t e d  t h a t  o n l y  55,142 chinook 
salmon (67.8% of t h e  t o t a l  post-season escapement es t imate  o f  81,330) had 
passed Lewis P o i n t  by 28 June (Table 3, F i g u r e  2 ) .  Th i s  es t imate  was 70% 
l e s s  than  t he  one made du r i ng  t he  season based upon t he  l i n e a r  r eg ress ion  
model. The post-season es t imate  of EPI, based upon es t imated  escapement, 
was 95.32. 

While s u b s t a n t i a l  e r r o r s  were assoc ia ted  w i t h  est imates made d u r i n g  t h e  1984 
season, i t  i s  hoped t h a t  t h i s  p r o j e c t  w i l l  become a more accura te  es t ima to r  
o f  chinook salmon escapement as more years  o f  da ta  become a v a i l a b l e .  However, 
catches a t  Lewis P o i n t  d i d  accu ra te l y  r e f l e c t  d a i l y  t rends  i n  chinook salmon 
spawning escapement (Table 3 ) .  Th i  s i n f o r m a t i  on p rov ided  t he  e a r l  i e s t  i nd i  - 
c a t i o n  of chinook salmon escapement which cou ld  be used f o r  management o f  
the  Nushagak D i s t r i c t  chinook salmon commercial f i s h e r y .  

A1 though o n l y  t h r e e  years o f  da ta  were a v a i l  b l e  (Table 4) ,  a t tempts were made 
t o  develop a model t o  p r e d i c t  EPI f o r  t he  1985 season based upon chinook 
salmon l e n g t h  (L ) ,  we igh t  (W), and g i r t h  ( G )  data.  F i r s t ,  t h e  t h r e e  s i z e  
measurements were combined i n t o  a s i n g l e  parameter (F )  f o r  each o f  t he  t h r e e  
years us ing  t h e  f o l  l ow ing  r e l a t i o n s h i p :  

The r e l a t i o n s h i p  between F and E P I  was expressed as a l i n e a r  r eg ress ion  model, 
which w i l l  be used du r i ng  t he  1985 season t o  p r e d i c t  d a i l y  and cumulat ive 
chinook salmon abundance: 

E P I  = -444.051 + 43.894 F, R2 = 0.232. 

Age, Weight, and Length 

A t o t a l  o f  330 chinook and 84 sockeye salmon were sampled f o r  age, sex, and 
l e n g t h  data.  O f  these salmon, 92 chinook were weighed and measured f o r  g i r t h ,  
and 18 sockeye salmon weighed. 

Age 5, (41%) and 6, (38%) chinook salmon were most abundant w i t h i n  catches 
(Table 5 ) .  Average l e n g t h  and we igh t  of chinook salmon sampled were 758 mm 
and 7.7 kg, r e s p e c t i v e l y .  



fab le 3 ,  Estimates of chinook salmon escapement pas t  t he  Lewis Point ,  
Nushagak River,  subsistence use index f i s h i n g  s i t e  du r ing  and 
a f t e r  the  1984 f i s h i n g  season. 

Cumlative mgxment 
Estimates (thousands) 

W a t i v e  - Plrecent 
mte Index mritq Season (A) After S e a m  (B) ~rrsr' 

68 
6 0 
68 
68 
68 - 

Overall 70 

' Percent E r ro r  = -- A-B x 100 €3 
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Figu re  2. Cumulat ive c h i  nook salmon index and est imated d a i l y  escapement 

f rom subs is tence catches, Lewis Po in t ,  1984. 
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Table 5 .  Age, l eng th  (mid-eye t o  t a i l  fork,  mm) and weight (round weight, 
kg) s t a t i s t i c s  f o r  chinook salmon caught by subsistence users a t  
Lewis Point ,  Nushagak River ,  1984. 

3 4 5 6 7 Tota l  
2 2 2 2 2 

- 

Males 

Percent 
Mean length 
Std. error 
m le  s ize  

Mean weight 
Std. error 
mle size  

Females -- 
Percent 
b a n  Pengt 
Std. error 
Saqle s i ze  

Mean weight 
Std. error 
Sample s i ze  

Both Sexes ---- 
Percent 
Mean length 
Std. error 
Sarrple s i ze  

Mean weight 
Std. error 
Sample size 



Age 5, (80%) sockeye salmon were most abundant within catches (Table 6 ) ,  
Average length and weight of sockeye salmon sampled were 562.52 mm and 3.07 
kg ,  respectively.  

Cl imatological and Hydrological Observations 

Weather observations were recorded from 6 June unti 1 27 June. Mean a i r  and 
water temperatures were 11 .O°C and 13.7"C, respectively (Table 7 ) .  Average 
precipi ta t ion was 3.3 mm per day. 



Table 6. Age, l e n g t h  (mid-eye t o  t a i l  fork ,  m) and weight (round weight,  
kg) s t a t i s t i c s  f o r  sockeye salmon caught by subsistence users a t  
Lewis Point ,  Nushagak R iver ,  1984. 

Males 

Percent 3 .SO 37 . lo 1.10 7 . lo 48.80 
Meanlength 505.00 576.87 615.00 585.17 573.78 
Std. e r ror  5.03 7 -43 9.98 5.82 
S a n ~ l e  s i z e  3 3 1 1 6 41 

Mean weight 3 -55 3.62 3.56 
Std. e r ror  0 -62 0.59 0.46 
Sanpfe s i z e  0 6 0 3 9 

Females 

Percent 2.30 43 .OO 0 .OO 5.90 51.20 
Meanlerqth 534.50 552.17 555.80 551.79 
Std. error 20 .SO 2 -24 9.44 2 -37 
Safiple size 2 36 0 5 43 

Mean weight 2 3 5  3 . lo 2.62 
Std. e r ror  0.16 0.66 0.24 
Sanple s i z e  0 6 0 3 9 

Bsth sexes 

Percent 5.80 80 . lo  1.10 13.00 100.00 
Mean length 516.70 563.61 615.00 571.84 562.52 
Std. error  8-74 3.64 6.93 3 -09 
Sanple s i z e  5 67 1 11 84 

Mean weight 3.02 3.38 3 -07 
Std. e r ror  0.32 0.44 0.26 
Sanple size 0 12 0 6 1 8  



Table 7. Climatological and hydrological observa t ions  a t  Lewis Poin t ,  Nushagak 
River,  1984. 

Wind 
Sky1  &an w. (c )  

Rgcip. Speed Mter  
Eate Om0 2000 (mn) (Wh) D i r .  Air Water Turbidity 

0.00 
0 000 
0.00 
2.79 
6.09 

0 e 0 0  
8 eoo 
0.76 
0 -51 

22.84 

0.00 
18 -15 

4.06 
18 -41 
1 .7 8 

0.00 
0 -00 
6.85 
5 -33 
2.79 

0.00 
0.00 - 
3.30 

W 
SE 

SW 

SW 
S 
N 
W 

SW 

SE 
E 

ESE 
N 
W 

SW 
S 
E 
NE 
m 

SE 

Brm 
Brown 
Brown 

Lt. Brown 
Brown 

Lt. Brown 
Brown 

m. Brown 
Dk. Brown 
Dk. &own 

&own 
Brown 
Brown 
&own 

Lt. B r m  

Lt. Brown 
Lt. &own 

Brown 
B r m  

Dk. Brown 

&am 
&own 

Sky codes: 0 = No observat ion 
1 = Cloud cover not g r e a t e r  than 10% ( c l e a r )  
2 = Cloud cover not  g r e a t e r  than 50% 
3 = Cloud cover g r e a t e r  than 50%, b u t  l e s s  than 100% 
4 = Cloud cover 100% (completely o v e r c a s t )  
5 = Fog o r  t h i ck  haze 
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